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FOREWORD. 



This publication contains an account written by Col. William H. 
Wilmer, Medical Corps, who was in charge of the Air Service Medical 
Research Laboratories at.Issoudon, France, from September, 1918, 
until the armistice. The accoimt describes the various phases of the 
physiological and psychological problems of aviation, the organiza- 
tion of the work in the A. E. F., and the application of the ne\yly 
discovered principles to the maintenance of the efficiency of the flier. 
It also suggests the future possibilities that lie in aviation medicine. 
In addition, it records the tasks accomplished by the various depart- 
ments of the medical research laboratories, the character of the work 
with the British, conferences with various types of fliers, and it ana- 
lyzes accidents and their causes. 

At the beginning of the Great War, the medical principles involved 
in flying were realized even less than many of the other problems of 
aeronautics. But by a thorough study of the physiology and psy- 
chology of flying officers, resulting in care for their efficiency, 
much was done to decrease the accidents in the flying schools of 
France. The tests and standards thus established will be of inesti- 
mable value in all future work to determine the qualifications, not 
only of the military pilot and observer, but of the commercial ffier 
as well. The great value of this accoimt lies in the fact that it em- 
bodies matter that '^wiU be of great importance in promoting the 
safety and more rapid development of aerial navigation.'' 

M. W. Ireland, 
Surgeon General, U. 8, Army, 
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board for the consideration of all matters relating to the physical 
fitness of pilots. * * *.'' This board was oflScially established by 
paragraph 113, Special Orders 243, Adjutant General's Office, October 
18, 1917, and met in the chief surgeon's office or at the American 
University until the middle of the following January (1918), when 
the original research laboratory at Mineola was completed. The 
work now proceeded with constantly increasing volume, so that two 
months later it was found necessary to treble the size of the build- 
ing in order to properly house the different departments and 
to set in motion the machinery involved in training the personnel 
required for branch laboratory units at the* flying fields and at the 
ground schools, and also for the newly created "care of the flier" 
department, made up of flight surgeons and physical directors. By 
this time the strength of the laboratory force was considerably over 
100, commissioned and enlisted. 

In June, 1918, branch laboratories had been established in many 
of the fields, and flight surgeons were on duty. Additional personnel 
were under instruction at the main laboratory and hundreds of fliers 
were undergoing the low-oxygen tension tests, either in the low- 
pressure tank at the Mineola laboratory or by means of the Henderson- 
Pierce rebreathing machines at the branch laboratories. The results 
immediately showed such value to the individual and to aviation that 
it was early determined to establish laboratory units at the ground 
schools so that the candidates could be classified prior to or immedi- 
ately following thfeir entry into the service. 

The reports of the work of the Medical Research Laboratory at 
Mineola prior to August 6, 1918, have already been published in the 
*' Manual of Medical Research Laboratory.'' 

On August 6, 1918, in response to a cablegram from Gen. Pershing, 
a group of 33 officers and 15 enlisted men, who had been especially 
trained in laboratory methods, embarked for service in the A. E. F. 
The officers composed the following groups: Medical Research Board 
• No. 1, Branch Units No. 1 and No. 2, Medical Aviation Unit No. 1 
(temporarily assigned to work with the Royal Air Force), and the 
Ophthalmo-Otological Unit. The personnel of the various groups 
were as follows: 

Medical Research Board No. 1: Col. William H. Wilmer, Medical 
Corps; Lieut. Col. Leonard G. Rowntree, Medical Corps; Maj. Edward 
C. Schneider, Sanitary Corps; and Maj. (later Lieut. Col.) Henry W. 
Horn, Medical Corps. 

Branch Unit No. 1: Maj. James L. Whitney, Medical Corps; Capt. 
(later Maj.) Conrad Berens, jr., Medical Corps; Capt. Claude T. Uren, 
Medical Corps; Capt. Floyd C. Dockoray, Sanitary Corps; First Lieut. 
George F. Hanson, Sanitary Corps; First Lieut. W. Harvey Kenian, 
Sanitary Cor7)s; First Lieut. Prentice Reeves, Sanitary Corps. 
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enthusiasm and he had had such broad experience that he could givo 
us information that was most helpful and valuable. 

On January 6, 1919, a letter dated October 8, 1918, was received 
from Gen. Foulois. The last stage of its journey must have been. 
made by the ''Snake Limited." In the letter, Gen. Foulois suggested, 
the advisability of getting 12 physical directors overseas as soon a^ 
possible. 

On January 6, the first contingent of French fliers — ^five in number — - 
arrived at the laboratory for examination. They were a fine and 
interesting group of men. All of them had been at the front several 
years though engaged in different types of work — ranging fronB- 
combat flying to night bombing — and they had received many^ 
citations. One member of the group had flown in Russia and in. 
Roumania. 

From January 6, 1919, until the various units of aviation medicina 
left this center on February 19, their time was spent in completing' 
examinations, in studying records, in devising new forms of apparatus, 
and in making the necessary arrangements for departure. This 
routine was broken on January 20, by a pleasant visit from Qen. 
Patrick who was, as always, most interested in the work. 

Col. Boggs, Col. Wibner, and Lieut. Col. Rowntree were selecfted 
as delegates to attend an Inter-Allied Medical Aviation Conference 
at Rome on February 15. An attack of influenza prevented Col. 
Wilmer's attendance. At this meeting a permanent organization 
was formed under the name of the ''Societ6 Scientifique pour PEtudo 
Medicale Aeronautique." 
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eye," *' Qualifications of observer and pilot." The importance of 
training and of clean living were emphasized, and the warning 
sounded that indispositions that seemed trifling on the groimd, 
frequently assumed serious proportions in the air. It was sought 
by every possible means to drive home the axiom that only the fit 
should fly. 

D. Extent, Growth, and Character of Work. 

The extent, growth, and character of the work is described in the 
following reports. Monthly reports are submitted for the Third 
Aviation Instruction Center, because the basis of classification 
underwent a great change with the signing of the armistice. Whereas 
prior to that time every effort was made to retain men in the service, 
even when minor operative procedures and rest were involved, 
subsequently, only those absolutely physically fit were graded ''A.'' 
It was the policy to send all others to the United States as soon as 
possible and compatible with the exigencies of transportation. 

Septembefj 1918.— ^Summary of hoard recommendations — 124 cases. 

Return to active duty at once .' 25 

Number grounded 9 

Leave for rest 9 

Leave and further examination and treatment 6 

Leave after hospital treatment 2 

Leave after hospital treatment and release by ophthalmological department. . 2 
Leave after release by otological depsJrtment 4 

Release from active duty for 1 weet or less — ^rest 3 

26 

Not fly until reexamined 2 

Not fly until rebreathing test i 1 

Not fly until released by otological department 3 

Not fly until released by ophthalmological department 6 

Not fly until hospital observation and treatment 16 

28 

Return to flying, but get corrected gogglea 5 

Return to flying, but take eye-muscle exerciEes 2 

Retmn to flying, but further examination 5 

Return to flying, but rebreathing test 1 

Return to flying, but referred to flight surgeon 2 

Return to flying, but to a field in the States 1 

- — 16 

Not indicated in record (Oct. 4, 1918), temporary owing to want of laboratory 20 

124 
Number grounded : 

No. 26. Sick in acrobatics; convergence insuflficiency. 

No. 59. Temperamentally unfit. 

No. 68. Temperamentally unfit. 

No. 85. Valvular lesion; divergence excess. 

No. 8. Hyperthyroidism, Class D by hospital. 

No. 87. Hypertension; poor balance sense. 
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Number grounded — Continued. 

No. 96. Temperamentally and physically unfit. 
No. 72. Vertigo and nausea. 
No. 182. Vertigo and nausea. 

Why referred for examination : 

To see if in condition 39 

In air — dizzy, nausea, sick 22 

Stale, nervous, tired 22 

Physical condition — ^headaches, dizzy nausea 29 

Poor flying '. 4 

Eyes .-: 8 

124 

609 EXAMINATION, SEPTEMBER, 1918. (FORM 1.^ 

Number examined 22 

Passed 12 

Disqualified 5 

Disqualified imtil operation 5 

[Rebreathlng test. September, 1918.] 
Number examined 1 

October J 1918. — Summary of board recommerujlations — i47 cases. 

Return to active duty s^t once 24 

Number groimded 7 

Suggest transfer to observation 3 

Leave for rest: 

Sick leave 7 

Further examination and treatment 6 

After hospital treatment * 2 

After hospital treatment and release by ophthalmological department. . . 1 

After hospital treatment and release by (Jtological department 2 

18 

Not fly until reexamination .' 5 

Not fly until released by ear department 8 

Not fly until released by eye department 3 

Not fly until hospital observation and treatment 16 

Not fly until nasal or tonsil operation 17 

Not fly until released by ophthalmological-and otological departments 7 

56 

Return to flying, but get corrected goggles 7 

Return to flying, but get wrist brace 1 

Return to flying, but take eye-muscle exercises 7 

Return to flying, but suggest ferrying 1 

Return to flying, but referred to flight surgeon 4 

Return to flying, but further examination 5 

Return to flying, but tonsillectomy at convenient time 11 

Return to flying, but tonsillectomy and eye exercises ^ 2 

Return to flying, after overcoming hypersensitiveness to motion 1 

39 

Total 147 

Grounded: 

Present condition disqualifies for fl>ing, No. 137. 

Sent to Hospital 20 for observation and treatment, Nos. 154, 130, 164. 

Anxiety neurosis return to America, No. 179. 
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Grounded — Continued . 

Temperamentally unfit for flying, No. 155. 
Irreparable nasal condition, No. 171. 

Why referred for examination : 

To see if in condition 37 

To see if in condition after accident 10 

Physical condition — ^headaches, dizzy, nausea, or stomach 39 

In air — dizzy, nausea, or sick 13 

Stale, nervous or tired 12 

Poor flying 20 

Eyes 14 

Ears >i 2 

Total * 147 

REBREATHING TEST. OCTOBER, 1918. 

Number examined 20 

Number rated A 7 

Number rated B 4 

Number rated C 5 

Number rated D 3 

Number not rated^. 1 

20 

609 EXAMINATION, OCTOBER, 1918. (FORM 1.) 

Number examined 96 

Qualified 53 

For observers only 2 

Aerial navigation 5 

Qualified after operation 22 

Disqualified: 

Vestibular findings 1 

Tonsils 2 

Noee and tonsils 1 

Eyes and tonsils 2 

Tonsils and physical condition 1 

Nasal condition 2 

Equilibrium 2 

Eyes., 4 

Urine : 2 

Rebreathing 1 

Psycho-motor instability 1 

Incomplete 2 

21 

96 
November f 1918. — Summary of hoard recommendations — 267 cases. 

Return to active duty at once , 174 

Number temporarily grounded (Class B) 55 

Medical fori 

Bronchitis 2 

Cardio-vascular 2 

Nervous instability 2 

Physical instability 2 
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Medical for — Continued. 

Staleness 4 

Convalescent, influenza 6 

Convalescent, pneumonia 1 

Convalescent, jaundice ] 

Abscess teeth 1 

Varicocele (painful) 1 

Glossitis, dissecting , 1 

Old fracture, cervical vertebra 1 

Chronic pleurisy 1 

Bursitis (shoulder) 1 

2r> 

Eye for: 

Astigmatism 2 

Convergent insufficiency 4 

Hyperopia 2 

Retrobulbar neuritis 1 

Lack of stereoscopic vision 1 

For goggles 4 

14 

Ear for: 

Hypersensitive labyrinth 4 

Chronic tonsilitis 1 

Deviated septum 2 

Chronic rhinitis 1 

Sinusitis 1 

Incomplete (sick in chair) 1 

10 

Neurological for: ^ 

Temperamentally unfit 2 

Nervous instability 1 

Nightmare 1 

Tremor, marked 1 

5 

Number permanently groimded (Class C) 14 

Medical for: 

Heart lesion 1 

Tuberculosis suspect 2 

Physical instability 2 

Neuro-circulatory asthenia '. 3 

8 

Eye for: 

Diplopia 1 

1 

Ear for: 

Hypersensitive to motion 2 

Hypersensitive to motion (car-sick type) 1 

Vertigo 1 

4 

Neurological for: 

Temperamentally unfit 1 

1 

14 

Suggest transfer as observer •. . . 1 

Not to fly, referred to hospital 6 

Not to fly, recommend leave 11 

Not to fly, returned to mechanic's status 1 



Not to fly, above certain altitudes 2 

Hold for observation 1 

Hold for rebreather 1 

Record incomplete 1 



24 24 



Total 267 

Why referred for examination : 

Monitors, complete examination of •. . 70 

Pilots returned from front 10 

Physical condition, headache, fainting, dizziness, etc 32 

In air, dizzy, nausea, or sick 24 

Poor flying, including acrobatics .' 7 

Poor landings 11 

To see if in condition after accidents 11 

To see if in condition after shot down by enemy 1 

To see if in condition for court-martial 1 

To see if in condition for flying this field 16 

To see if in condition after sick leave 39 

To see if in condition for advanced flying 23 

Stale, nervous, and tired 8 

Tuberculosis suspect '. 2 

Eyes 11 

Ears 1 

Total 267 

REBREATHEB TESTS. 

Number examined 38 

Number rated A 15 

Number rated B 11 

Number rated C 12 

38 

609 EXAMINATION (FORM l). 

Number examined 45 

Number qualified 27 

Number qualified for day work only : . . 1 

Number qualified after operation 13 

Number disqualified : 

Eyes 3 

Hyperthyroidism and tonsils 1 

45 

December, 1918. — Summary of board recomm£ndation8 — 207 cases. 

Returned to active duty at once 123 

Number classed "A*' who should have leave 15 

' 138 

Nimiber temporarily grounded (class B) 66 

Medical for — 

Neuro-circulatory asthenia 8 

Bronchitis 1 

Staleness 6 

Ck)nyal€ficent (pneumonia). i 7 

Hyperchlorhydria 1 

Fracture 1 

Sinus ar3rthmia 1 
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Number temporarily grounded — Continued. 
Medical for — Continued. 

Gunshot wounds in combat 2 

Malaria (enlarged spleen) 1 

Hyperthyroidism 1 

Convalescent ('*flu") 8 

Hernia ; 1 

38 

Byes for — 

Poor vision 6 

Convergent insufficiency 6 

Hyperopia 1 

Eye strain (altitude) 1 

12 

Ear, nose, and throat for — 

Ethmoiditis 1 

Operation nasal occlusion 1 

Hypersensitive labyrinth 4 

Chronic tomilitis 3 

Frontal sinusitis 3 

Chronic rhinitis 1 

Pharyngitis 1 

14 

Neurological for: 

Temperamentally unfit 2 

2 

66 

Number permanently grounded (class C) 3 

Medical for — 

Syphilis 1 

Pjoiria 1 

2 

Neurological for — 

Temperamentally unfit 1 

3 

Total 207 

Why referred for examination: 

Pilots returned from front 110 

Testers 6 

Monitors. 1 

For classification 15 

For promotion 1 

In air, fainted 1 

In air, nausea and headache 3 

Physical condition, headache, dizziness, sick, etc 8 

Poor landings 3 

To see if in condition after accidents 3 

To see if in condition after sick leave 33 

To see if in condition for ad^'anced flying 16 

To see if in condition to be monitor 1 

Nervousness 1 2 

Eyes ••• 3 

Ears 1 

Total 207 
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DECEMBER, 1918, BEBREATHINO TESTS. 

Number examined 103 

Rated A 1 50 

Rated B 34 

Rated C 8 

Not graded 11 

103 

DECEMBER, 1918, 800 EXAMINATION (FORM l). 

Number examined 1 

Qualified .■ 1 

1 

January, 1919. — Summary of hoard recommendations — iS cases. 

Ketumed to active duty at once 18 

Number temporarily grounded (Glass B) 5 

Medical for: 

Anemia following hemorrhage • 1 

Tachycardia 1 

Injury following crash 1 

3 

Ear for: 

Hypersensitive labyxinth 1 

Accessory sinusitis 1 

2 

Total 23 

January, 1919. — Rebreathing tests. 

Number examined 16 

Rated A , 9 

Rated B * 4 

Rated C 3 

16 

Report of all examinations made at the Medical Research Laboratory No. t, Second Aviation 
Instruction Center, Tours, France, for the months of November and December. 

During the months of November and December, 158 ofl&cers have been examined 
at the Medical Research Laboratory No. 2, at the second aviation instruction center, as 
follows: 

No. 609 examination (Form 1) 48 

Reexaminations (Form 4) 18 

Rebreathing examinations .• 92 

Of the observers from the front, 66 were examined, and of these, 52 underwent de- 
tailed examination. 

I. Of the No. 609 (Form 1) examinations made, the following were — 

Accepted 31 

Disqualified 17 

48 
The disqualifying conditions were found on — 

IV. Endocrine system 1 

V. Circulatory system 3 

VII. Hernia 1 

VIII. Grenito-urinary systems 2 

XIV. Hearing 1 

XV. Nose 6 
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XVI. Tonsils 2 

XX. Equilibrium 2 

XXI. Visual acuity 6 

XXIV. Accommodation , 2 

XXV. Convergence 4 

Probably remediable 5 

II. Of the 18 ree^^aminations (Form 4) the men were referred to the laboratory for the 
following reasons: 

General examination 5 

Influenza 3 

Diarrhea 1 

Nervousness 2 

Cough and sore throat 1 

Eye examination 1 

Injury to leg 1 

Age 1 

Grippe, stale 1 

Frontal sinusitis 1 

Gastritis 1 

Total 18 

After examination of these 18 cases, the recommendation of the Medical Research 
Board is as follows: 

To duty 5 

Groimded 5 

To hospital 2 

Two weeks* leave 3 

Class B nasal operation 1 

Temporary rest (advised by ophthalmological department) 1 

Not indicated - 1 

Total 18 

Of the 66 observers from the front given the rebreather examination, the grading is aa 
follows: 



Department. 



Psychol(^y 

Physiology 

Clinical :. 

Ophthalmology 
Final 



A(l). 


B(2). 


C(3). 


32 


21 


. 13 


30 


25 


. 10 


50 


13 


2 


38 


27 


1 


21 


30 


13 



D(4). 



1 
1 



In considering the preliminary examination of the 92 cases that underwent the 
rebreather test, the following is noted : 
1. The clinical department graded them — 

Class A 78 

Class B 11 

Claas C 3 

Class B: 

(a) Neuro-circulatory ^thenia 10 

(6) Diarrhea 1 

Class C: 

(a) Valvular heart lesion 3 
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2. The ophthalmological department graded them — 

Class A 75 

Class B 16 

Class C 1 

Class B: 

(a) N. P. C. faulty,. 5 

(6) N. P. A. faulty w 2 

(c) Visual acuity faulty 4 

(d) Exophoria 4 

(e) Esophoria 1 

Class C: ^ 

(a) Red-green color blindness 1 

3. The nose and throat department graded them: 

Class A 70 

Class B 17 

Class C : 2 

Not examined 3 

Class B: 

(a) Chronic frontal sinusitis 1 

(6) Hypertrophied tonsils •. 2 

(c) Cryptic tonsils 2 

(d) Deviated septum 6 

(e) Ethmoiditis 1 

(/) Hypertrophied turbinates , 4 

(g) Post-operative catarrh 1 

Class C: 

(a) Atrophic rhinitis 1 

' (6) Deviated septum 1 

3-A. Equilibrium: 

Class A 74 

Class B 1 

Class C : ^ 6 

Not examined 11 

ClassB: 

(a) Hypersensitive 1 

aassC: 

(a) Nystagmus 12-12 1 

(b) Nystagmus 15-15 1 

(c) Nystagmus 38-42 1 

(d) Rt. pp. -0.1. Left pp. 0.0 1 

(e) Rt. pp. -0.0 1 

(/)P.P.-i-J 1 

The following classification is A for those that have no discoverable defect. B for 
those who hav6 a temporary or easily remedied defect. C for thase wlio have a per- 
manent defect or one requiring long treatment. 

Number of cases receiving A in all departmcints. . . ^ 50 

Number of cases receiving one or more B 33 

Number of cases receiving one or more C 9 

Total 92 
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Summary of hoard recommendations — Second Amotion Instruction Center and Third 

Aviation Instruction Center — 786 cases. 

Returned to active duty at once 369 

Grounded (temporarily Class B) 288 

Grounded (permanently Class C) 38 

Leave recommended 73 

Suggest transfer as observer : . . . 4 

Referred to hospital 8 

Suggest transfer as mechanic 1 

Not to flv above certain altitudes 3 

>784 

TEMPORARILY GROUNDED (CLASS b). 

For medical 130 

For eve 38 

For ear , 33 

For neurological 7. 

Department not indicated 20 

Sent to hospital 32 

Tonsil operatioas 28 

288 

PERMANENTLY GROUNDED (CLASS C). 

For medical 19 

For eye 4 

For ear i 8 

For neurological 7 

38 

609 EXAMINATIONS (fORM l). 

Qualified 125 

Disqualified 47 

Disqualified until operation 40 

212 

REBREATHER EXAMINATIONS. 

Class A / 159 

Class B 64 

Class C 32 

Class D 3 

Not graded 12 

270 

E. Record Blanks. 

In order that the work instituted in medical aviation should yield 
its full value, the question of the best form of permanent records was 
closely studied — not only our own, but those of our aUies. On the 
whole, the British tripUcated copy system seemed the simplest and 
the most satisfactory. Some of the existing forms were revised and 
new forms were introduced for use in the A. E. F. (See Appendix.) 
Blank 609, used for recorditig the results of the examination of the 
candidates for entrance into the service in the United States, was 
improved upon, particularly in relation to the medical history of the 
case and from the standpoint of internal medicine. After these 
changes, it became the now admission blank, Form 1. The reex- 

^ Two reconunendatioas not giyen. 
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is an intuitive interpretation of what one sees. This is called * * air sight, * * and the longer 
he flies over the lines the better it becomes. Some pilots, however, are unable to 
develop this power and are obliged to give up or be shot down . This, perhaps, is menta 1 
and not visual. Many instances have been cited in which a new pilot has been shot 
at, or shot down, without seeing the enemy. The above emphasizes the necessity of 
a long period of training over the lines for our pilots before they go into actual combat, 
as it is a noteworthy fact that most of our pilots who were killed, lost their lives in the 
first few patrols over the lines. If they successfully return from the first few * * shows, ' ' 
they are thereafter comparatively, safe. 

Most officers were of the opinion that color vision was of little importance to a chasse 
pilot, but when more closely questioned it was brought out that it was of importance 
in following the topography of the coimtry, etc. 

Regarding the interpretation of **how men fly,*' the composite conclusion is that 
flying is balance, and balance is a correlation of sensation complex received, subcon- 
sciously interpreted, and automatically executed in coordinate muscular movements, 
maintaining orientation in space — the eyes for lining up the ship with the horizon; the 
ears for the sound of the motor and sing of the wires; the skin for the feel of the force 
and direction of the air; the deep muscular and joint sensations for interpreting the feel 
of the "joy stick, " the warp of the rudder and gravity and centrifugal force sensation; 
and the vestibular apparatus for sensing the direction of motion. 

Absolutely normal hearing is not necessary to the flier, for flying; but when ques- 
tioned closely,' all admitted it would be better to be normal for the following reasons: 
The early detection of motor trouble would aid the flier in seeking a favorable landing 
place or restrain him from going into combat with a defective engine, thus perhaps 
saving pilot and machine from useless destruction; the hiun of the wires are of some 
use in determining flying speed and posture of the ship; and the first intelligence of 
the approaching enemy has often been through the hearing of their machine gun- 
fire, especially so if the pilot's observation has been at fault. 

Ten per cent of our retiuned pilots stated that they disliked the work or believed 
they were imfitted for it. It is regretted that. these officers ever represented the 
United States over the lines and it will always be a question what proportion of the 
lost pilots belonged to this class. It is quite possible that a large percentage of the 
cadets killed in training (with a diagnosis of "bad flying judgment"), belonged to 
this type. It is believed that a considerable number of these cadets could have 
been eliminated from the Service entirely, or transferred to some other branch early 
in their aviation career if they had had the benefit of the observation of a medical 
man especially trained in the problems of aviation. This special medical care and 
attention could with benefit have been extended to the Front. 

H. Conferences with Observers From the Front 

Capt. Cary^s interesting report upon the conference study of a 
group of observers who returned from the Front through the Second 
Aviation Instruction Center is given in brief. 

• A conference was held with 89 observers returning from active duty oh the Front. 
These men were questioned as to their training, experiences at the Front and what 
they considered to be the prerequisites of the successful observer. Their answers were 
usually of from three to five in number. These answers were collected and it was 
found that the 89 men gave 59 different answers. 

It will be noted in studying the following list of answers that some were repeated 
several times. (Only those answers are classified that contain the opinion of five or 
more observers.) 
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Group 1. — Prerequisites. 



Answers. 



Be cool and be able to use his head 

Be physically fit at all times 

Be possessed of very good eyesight 

Be able to reach decisions quickly , be alert and mentally quick 

Be possessed of plenty of nerve 

Be able to use common sense 

Be posseted of a keen sense of observation 

Be free from imaj^nation; honest 

Be inoenioos and resooroef ul 

Be well educated 

Have a good spirit 

Have a good sense of direction 

Be able to use machine gun well 

Get the best training and know his job 

Should develop abilitv to keep a mental picture of their sector in mind 

Must learn to put his neart in his work 

Should learn what to look for and see accurately 

Should have good trainins; ground faces (know their business) 

Have confidence in the plane and pilot 

Keep in good condition 

Should learn to read maps and find landmarks 



Number 

of times 

repeated. 



33 

25 

21 

21 

18 

8 

8 

7 

6 

6 

5 

5 

22 

10 

10 

9 

9 

9 

6 

5 

5 



As the good observer is unquestionably above the average type of man, it was 
thought that some light would be shed on the subject if his previous occupation were 
investigated. With this in mind, 64 officers who had been observers were questioned 
and their occupation before entering the Army noted. These various occupations 
were tabulated and the men in each group were classed: Good, fair, or poor, accord- 
ing to their ability as an observer. (This list is given, although it is too small to allow 
any conclusion to be drawn from it.) 

The classification of occupations. 



Occupation. 



Farmer 

Engineer 

Salesman 

Lawyer J 

Newspaper man 

Manuiacturing •. v 

Students 

Miscellaneous (clerk, mine promoter, insurance investigator) . . . 

Auto business '. . . 

Architect 

Banker or broker 

Teacher 

Total 



Number. 


Good. 


Fair. 


2 


2 





10 


7 


2 


4 


1 


3 


7 


3 


3 


3 


1 


2 


4 


1 


2 


14 


5 


5 


7 


3 


1 


2 


1 





3 


1 





13 
4 





2 





63 


26 


20 



Poor. 




1 
n 
1 



1 

4 
3 
1 
2 
2 
2 

17 



1 One broker. 

These men were also questioned as regards the influence of age on the observer,, 
and the consensus of opinion was that the observer should be older than the pilot, 
but that he should not be too old, as the older men were more apt to be nervous than 
the younger ones. The majority believed that the ages should range between 22 and 
30 years, although some favored 25 and 30 years, while others placed the lower limit at 
20 years. 

The attitude toward the work is an important matter, for (as will be remembered) 
one of the prerequisites of an observer is that he must have his heart in his work. Sev- 
eral have expressed their belief that the Air Service should be voluntary, and that a 
man should never be drafted into it. This is substantiated by the fact that all the 
observers who were drafted into the work from other branches of the service against 
their wishes, did an inferior type of work. Of 89 observers questioned, 12 preferred 
other work; of these 3 were A, or good men, and in each instance, their desire was to 
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25,000 feet I could hardly hear my motor run and I felt hungry." 
He then took oxygen and kept on until it gave out, when he experi- 
enced impairment of judgment. "But the lack of oxygen was 
affecting me, I was beginning to get cross, and I could not understand 
why I was only 29,000 feet after climbing for so long a time. I 
remember that the horizon seemed to be very much out of place, but 
I felt that I was flying correctly and that I was right and the horizon 
was wrong.'' 

(f) Muscular weakness, — ^This is noticed chiefly by observers who 
find it hard to manipulate a camera when above 15,000 feet. Muscu- 
lar paralysis has been exi)erienced at extremely high altitudes. 

ig) Headache, — This is usually frontal and often sudden in onset. 
McCudden in his book "Five Years in the Royal Flying Corps" says 
of his first high flight, "at last I got up to 11,000 feet, the highest I 
had yet been, and I got quite a headache over it, for I was not used 
to high flying in those days. " At another time after going as high as 
18,500 feet he said: "I landed at Dover after having been up nearly 
two hours and was kept company by a splitting headache for the rest 
of the day." 

Headache is frequently an after effect of low oxygen, and it may 
persist for some hours. 

Qh) Fainting, — Some cases of sleeping may be confused with this. 
We have met several fliers of long air experience who believe that if 
an individual makes frequent flights at high altitudes he will sooner 
or later have the experience of fainting while in the air. Some feel 
faint and dizzy, but do not faint. 

Altitude Symptoms Noticed after Landing. 

Definite after effects are observed in all men who have been exposed 
to a marked oxygen want for any length of time. 

(a) Fatigue, — This is quite noticeable after all kinds of low-oxygen 
experiences. We find it common in individuals who have been in 
the low-pressure chamber for an hour or more at pressures corre- 
sponding to altitudes of 16,000 to 20,000 feet. All flying is fatiguing, 
but the condition is much more pronounced after a flight above 
15,000 foot. 

(ft) Respiration often becomes subnormal both in rate and depth 
and may show ])oriodicity. 

{(') wSomo boliovo thoy find evidence of circulatory fatigue in low- 
ered blood pressures and connect the fatigue with this. 

{il) The persistent headache lias already been referred to. 

The war ex])erience, especitJly that of our allies, has shown that 
much high flying without oxygen gradujilly undermines an indi- 
vidual's ability to tolerate Jiltitudes. lie therefore, progressively 
finds his "ceiling'' getting lower. Men undergoing such an experi- 
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A detailed physiologic study of the types of reaction to low oxygen 
encountered among these 290 men, would be out of place here. An 
analysis of the records of the men from the Front supplied the details 
here given. 



Respiration responses. 



Average increase in per minnte volume 

Largest increase in volume 

Least increase in volun^ 

Average volume per minute at the end. 
Greatest volume pa* minute at the end 
Least volume per minute at the end . . . 
Average volume per breath at the end . 
Greatest volume per breath at the end . 
Least volume per breath at the end 



Class L 



Class ir. 



Liters, 


Liters. 


4.8 


3.4 


19.8 


8.9 


.5 


.1 


15.5 


12.3 


27.8 


19.0 


8.4 


6.6 


1.1 


.8 


2.4 


1.4 


.5 


.4 



The striking feature is that the tidal air — that is, volume of a single 
breath — in the men who reacted well was decidedly increased, from an 
average of 480 c. c. to 1,100 c. c. in men in Class I. Shallow breathing 
does not ventilate the lungs well because of the dead space. With 
deeper breathing a greater proportion of fresh air reaches the alveoli 
of the lungs and therefore a larger supply of oxygen reaches the 
blood. 

Only about 26 per cent of the cases showed an increase in the rate 
of breathing, while about 50 per cent breathed less frequently. Those 
who did not change the rate or decreased it obtained the larger tidal 
volume. 

The observations that aviators who have experienced dyspnoea at 
high altitudes have been able to overcome it by educating themselves 
to breath more deeply and slowly, is explained by our data. The 
habit of slow and deep breathing constitutes a valuable asset for high 
altitude flying. 

There were no cases of very shallow breathers among our subjects. 
The greatest frequency of breathing observed was 24 breaths per 
minute. This man's compensation to low oxygen was made by a 
decrease in rate and an increase in the volume of tidal air. 

Not a man declared by the clinicians to be normal failed to show 
the increase in the per minute volume of breathing. Three who failed 
to have an increase in the depth of breathing and only increased the 
rate by one or two breaths became inefficient so early that they were 
rated in Classes II and III by the psychologist. 

The pulse rate responses were as follows: 

Class I: Beats. 

Average increase 37 

Greatest increase 77 

SmaUest increase 6 
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Class II: Beats. 

Average increase 33 

Greatest increase 64 

Smallest increase 9 

Class III: 

Average increase 32 

Greatest increase 41 

Smallest increase 22 

During our early experience with the rebreathing test we were 
disposed to consider an acceleration of more than 50. beats as a sign 
of poor toleration of low oxygen. Some of the above men with effi- 
ciency well maintained down to 6.5, or even 6 per cent of oxygen, 
showed an eariy acceleration and a steady rapid rise to the end. 
Experience has shown that it is impossible to predict how well a 
subject will do by noting the time the pulse begins to respond and 
the degree of its response. As noted above, Class I compensations 
were made by as great an acceleration as 77 beats and as few as 6 
beats. ElUciency under low oxygen depends upon an adequate 
supply of oxygon for the tissues, more especially for the nervous 
tissue. The burden of providing this oxygen supply is divided 
between the respiration, circulation, and the blood. In some men 
the burden f jJls heaviest on the circulatory mechanism and in others 
on the respiratory. The interplay of these mechanisms varies with 
the individual, so we are now of the opinion that a high pulse rate 
ac(»elerati()n is not in itself a bad sign. 

The blood })ressures grouped themselves according to the types of 
our earlier oxporieuces. About 80 per cent of the men in Class II and 
III gave the fainting type of reaction. Corbett and Bazett believe 
that individuals wiiose diastolic pressures are normally below 60 mm. 
Ilg are in(*a})able of standing high altitudes. The majority of all 
men examined by us who had a diastolic pressure below 60 did poorly 
under tlie low oxygen test. There were, however, three with dias- 
tolic pressures of 54, 58, and 58 who made excellent compensations 
and maintained ellicioncy down to 8, 7, and 6 per cent of oxygen. 

There lias been a dis})osition to look upon a normal systolic pressure 
of VM) mm. Hg. or more in young men as a contraindication for flying- 
Among the 47 men from the front who made the Class I rating 13 
had a normal systolic of from i;U) to 158 mm. Tliese men not only 
reacted very well to low oxygen but also passed without adverse 
convnuMit through the hands of the clinicians. 

THE REBRKATHING EXAMINATION AS A TEST FOR "STALENESS," 

There have been many incidents observed during the training of 
cadets and among fliers at the Front , that have suggested that aviators 
who have '*gi>ne stale* are very sensitive to low oxj-gen and par- 
ticularly liable to syncope when in the air. In the laboratory we 
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Breath holding. 



Seconds. 


Nnmber ; 
of cases. . 

1 


Percent- 
age. 


Seconds. 


Number 
of cases. 


Percent- 
age. 


20 to 29 


1 

13 
18 
26 

41 i 

32 
21 


0.6 
7.1 
9.9 
14.3 
22.5 
17.6 
11.5 


' 90to 99 


18 
5 
1 
6 


9.9 


30 to 39. 


100 to 109 


2.7 


4Dto49 


' 110 to 119 


.6 


50 to 59 


120 to 129 


3.3 


60 to 09 


i Total 




7|)to79 


182 


100.0 


80to89 


j 









Higbest 

Lowest — 

45 seconds or less. . 



.seconds.. 128 

....do.... 29 

22 or 12 per cent. 



Vital capacity. 



Cable centimeters. 



2jnO to 3,499. 
33» to 3,999. 
4,000 to 4,499. 
4,900 to 4,999. 
S^tO 5,499. 



Number 


Percent- 


of cases. 


age. 


15 


7.8 


58 


30.0 


57 


29.8 


39 


20.4 


17 


8.9 



Cubic centimeters. 



I I 

I Number 1 Percent- 

' of cases. | age. 

■ I 



5,500 to 5,999. 
6,000 to 6,499. 



2 
3 



1.1 
1.6 



Total. 



191 



100.0 



Greatest vital capacity. 
Smallest vital capacity. 
Below 3,400 c. c 



...c. c... 6,620 
. ..c. c. 2,800 
.13 or 6.8 per cent. 



Expiratory force. 



Millimeter. 



60 to 60 


2 


70 to 79 


6 


80 to 89 


20 


90 to 99 


25 


100 to 109 


17 


110toll9 


28 


U0tol29 


18 


130 to 139 


19 


140 to 149 


11 



Number 
of cases. 



Percent- 
age. 



1.1 

3.4 
11.2 
14.1 

9.5 
15.7 
10.0 
10.6 

6.2 



Millimeter. 



I 

' Number 
of cases. 



150 to 159. 
160 to 169. 
170 to 179. 
180 to 189. 
190 to 199. 
200 to 209. 



4 
10 
7 
9 
1 
1 



Total. 



178 



I. 



Percent' 
age. 



2.7 
5.6 
3.9 
5.0 
.5 
.5 



100.0 



Highest 

Lowest 

80 nun. or less. 



.mm.. 208 
.mm. . 62 
.5.6 percent 



Fatigue test. 



Seconds. 



i Number i Percent- 
• of cases. I age. 



Seconds. 



10 to 19. 
»to29. 
*to39. 
gto49. 

fiOtoOO. 



1 

11 
26 
49 

48 
21 



0.6 
6.2 
14.8 
27.8 
27.3 
11.9 



70 to 79... 
80 to 89... 
90 to 99... 
100 to 109 



! Number 


Percent- 


of cases. 

1 


age. 


14 


7.9 


4 


2.3 


1 


.6 


1 


.6 



Total. 



176 



100.0 



Hig^iest seconds.. 103 

Lowest seconds . . 15 

40 seconds « less 1 ... 42 or 23.8 per cent. 

Among the 190 men under consideration the individual differences 
^^e in vital capacity from 2,800 to 6,620 c. c; in ability to hold 
the breath from 29 to 128 seconds; in expiratory force, or power to 
Mow up a column of mercury, from 62 to 208 mm.; in ability to sus- 
Wn a column of mercury at 40 mm. during breath holding from 15 
to 103 seconds. 
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The Minininm for NormaL 

From a study of men who failed in aviation in England a minimum 
for normal has been established. This was found to be for vital 
capacity 3,400 c.c, for the ability to hold the breath 45 seconds, for 
the power of expiratory force 80 mm. Hg and for the endurance of 
the * 'fatigue'' test 40 seconds. 

Among the American fliers that were under observation 13 or 6.8 
per cent had a vital capacity less than 3,400 c.c, 18 or 9 per cent 
could not hold the breath 45 seconds, 7 or 3.8 per cent could not blow 
(respiratory force) the mercury column above 80 mm., and 38 or 
21.6 per cent failed to sustain the mercury column at 40 mm. for 40 
seconds. 

Among the 190 fliers examined there were 54 or 28.4 per cent 
who fell below standard in one or more of the tests. Of these 35 or 
18.4 per cent were below in only one, 15 or 7.9 per cent were below 
in two, and 4 or 2,1 per cent in three of the tests. Not a man fell 
below the minimum standard in all of the tests. 

All of the men were examined by the internist, neurologist, oph- 
thalmologist, and ear, nose, and throat expert. Of the 35 below the 
minimum standard in only one test, eight, or about 23 per cent, 
were found by the medical experts to have something wrong. The 
ailments included two with tonsil and nasal infections, two were 
neurological cases, one had extrinsic ocular muscle weakness, and 
three were described by the internist as stale but no definite findings 
were recorded. 

Among the 15 aviators below the minimum normal, in two of the 
tests only three, or 20 per cent, showed abnormalities; two had 
infected tonsils and one sinusitis. Of the four who were below in 
three tests one was passed as fit, by all, the second had chronic infec- 
tion of the tonsils, and the other two were classed as stale, by the 
internist and neurologist. A total of 14, or 26 per cent, of the 54 
aviators who were below normal in one or more of the English tests 
had ailments that were discovered in the medical overhaul. 

THE RELATION OF THE ABILITY TO HOLD THE BREATH AND THE 

ENDURANCE OF LOW OXYGEN. 

If the time the breath can be held should prove to be an index of a 
subject^s power to respond to low oxygen it would provide a simple 
means of classifying aviators for altitude flying. 

Flack has stated his opinion of the breath-holding test as follows: 
'^The test was originally designed to show whether there was 'oxy- 
gen want,' and I still believe the test does show the subject who 
would suffer from 'oxygen want.' From my experience I found 
that people who were likely to suffer from 'oxygen want' would 
give up after a very short time in holding the breath and would 
"^most invariably return an abnormal answer. A normal answer 
lid be that the subject 'had to give up,' 'felt he would burst;' 
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an abnormal answer that the ^blood rushed to his head/ 'things 
became blurred/ etc. The deduction then is that the breath- 
holding test on an individual would be an idea as to whether he was 
likely to do well in the air. As the results appeared to show that 
poor breath holding could not last in the air, the breath-holding test 
was adopted at the Royal Air Force Commissions Board. In my 
opinion it is preventing people going into the air force who would 
not do well." 

J n the United States Manual of the Medical Research Laboratory 
from an analysis of 50 cases the following conclusion was drawn: 
* * The length of time the breath was held did not give an indication 
of how low in oxygen the subject would go on the rebreathing 
apparatus. Fin. and Be., who fainted at 9.8 per cent (20,000 feet) 
and 9.2 per cent (21,800 feet), respectively, held the breath longer 
than the average. An., who managed only 40 seconds, withstood 6.8 
per cent oxygen (28,400 feet), and W., who held only 29 seconds, 
endured low oxygen down to 7.5 per cent (26,000 feet).'' 

There are 143 cases, among the aviators examined in the A. E. F., 
in which the data are satisfactory for a comparison of breath holding 
and the^ reaction to the low oxygen of the rebrefithing test. Ten of 
these men were able to hold the breath only 45 seconds or less. From 
their responses to the low oxygen they were classified as follows: 

Number of cases in Class 1 6 

Number of cases in Class II 3 

Number of cases in Class III 1 

There is no limit placed on the altitudes for Class I; the second 
group, Class II, should not fly above 15,000 feet; and Class III not 
above 8,000 feet. 

An analysis of the records of 87 men from the front gave the fol- 
lowing results: 

Seconds. 

Class I : Average time of breath hold 78 

Highest 128 

Lowest y 30 

Class II : Average time of breath hold 73 

Highest r. 122 

Lowest 41 

Class III: Average time of breath hold 75 

Highest 91 

Lowest 69 

From 44 monitors: 

Class I: Average time of breath hold 63 

Highest 99 

Lowest 32 

Class II: Average time of breath hold 63 

Highest 99 

Lowest 31 

171364—20 6 
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The Minimum for Normal. 

From a study of men who failed in aviation in England a minimum 
for normal has been established. This was found to be for vital 
capacity 3,400 c.c, for the ability to hold the breath 45 seconds, for 
the power of expiratory force 80 mm. Hg and for the endurance of 
the ' ^fatigue'' test 40 seconds. 

Among the American fliers that were under observation 13 or 6.8 
per cent had a vital capacity less than 3,400 c.c, 18 or 9 per cent 
could not hold the breath 45 seconds, 7 or 3.8 per cent could not blow 
(respiratory force) the mercury column above 80 mm., and 38 or 
21.6 per cent failed to sustain the mercury column at 40 mm. for 40 
seconds. 

Among the 190 fliers examined there were 54 or 28.4 per cent 
who fell below standard in one or more of the tests. Of these 35 or 
18.4 per cent were below in only one, 15 or 7.9 per cent were below 
in two, and 4 or 2.1 per cent in three of the teats. Not a man fell 
below the minimum standard in all of the tests. 

All of the men were examined by the internist, neurologist, oph- 
thalmologist, and ear, nose, and throat expert. Of the 35 below the 
minimum standard in only one test, eight, or about 23 per cent, 
were found by the medical experts to have something wrong. The 
ailments included two with tonsil and nasal infections, two were 
neurological cases, one had extrinsic ocular muscle weakness, and 
three were described by the internist as stale but no definite findings 
were recorded. 

Among the 15 aviators below the minimum normal, in two of the 
tests only three, or 20 per cent, showed abnormalities; two had 
infected tonsils and one sinusitis. Of the four who were below in, 
three tests one was passed as fit, by all, the second had chronic infec- 
tion of the tonsils, and the other two were classed as stale, by tha 
internist and neurologist. A total of 14, or 26 per cent, of the 54 
aviators who were below normal in one or more of the English tests- 
had ailments that were discovered in the medical overhaul. 

THE RELATION OF THE ABIUTY TO HOLD THE BREATH AND THE 

ENDURANCE OF LOW OXYGEN. 

If the time the breath can be held should prove to be an index of a^ 
subject's power to respond to low oxygen it would provide a simpler 
means of classifying aviators for altitude flying. 

Flack has stated his opinion of the breath-holding test as follows^ 
'^The test was originally designed to show whether there was 'oxy- 
gen want,' and I still believe the test does show the subject whc^ 
would suffer from ^oxygen want.' From my experience I found 
that people who were likely to suffer from 'oxygen want' would 
give up after a very short time in holding the breath and would 
almost invariably return an abnormal answer. A normal answer 
would be that the subject 4iad to give up,' 'felt he would burst;' 
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an abnormal answer that the 'blood rushed to his head/ 'things 
became blurred/ etc. The deduction then is that the breath- 
holding test on an individual would be an idea as to whether he was 
likely to do well in the air. As the results appeared to show that 
poor breath holding could not last in the air, the breath-holding test 
was adopted at the Royal Air Force Commissions Board. In my 
opinion it is preventing people going into the air force who would 
not do well." 

J n the United States Manual of the Medical Research Laboratory 
from an analysis of 50 cases the following conclusion was drawn: 
''The length of time the breath was held did not give an indication 
of how low in oxygen the subject would go on the rebreathing 
apparatus. Fin. and Be., who fainted at 9.8 per cent (20,000 feet) 
and 9.2 per cent (21,800 feet), respectively, held the breath longer 
than the average. An., who managed only 40 seconds, withstood 6.8 
per cent oxygen (28,400 feet), and W., who held only 29 seconds, 
endured low oxygen down to 7.5 per cent (26,000 feet).'^ 

There are 143 cases, among the aviators examined in the A. E. F., 
in which the data are satisfactory for a comparison of breath holding 
and the^ reaction to the low oxygen of the rebreathing test. Ten of 
these men were able to hold the breath only 45 seconds or less. From 
their responses to the low oxygen they were classified as follows : 

Number of cases in Class 1 6 

Number of cases in Class II 3 

Number of cases in Class III 1 

There is no limit placed on the altitudes for Class I; the second 
group, Class II, should not fly above 15,000 feet; and Class III not 
above 8,000 feet. 

An analysis of the records of 87 men from the front gave the fol- 
lowing results: 

Seconds. 

Claas I: Average time of breath hold 78 

Highest 128 

Lowest ^ 30 

Claas II: Average time of breath hold 73 

Highest r. 122 

Lowest 41 

^^388 III: Average time of breath hold 75 

Highest 91 

Lowest 59 

From 44 monitors : 

^laas I: Average time of breath hold 63 

Highest 99 

Lowest 32 

II : Average time of breath hold 63 

Highest 99 

Lowest 31 

171364—20 6 
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Claaa III : Average time of breath hold ; , 60 

Highest 72 

Lowest 45 

The average time for breath holdii^ for all men rated was Class 1, 74 ; 
Class II, 71; and Class III, 63 seconds. These diSerencea ore too 
small to su^^est that breath holding gives a satisfactoiy index of 
ability to tolerate altitudes. 

The class differences are not constant and in one direction, as 
would be expected if a relationship existed between breath holding 
and low oxygen. Table III contains selected cases from Class I 
which show that men (Nos. 73, 77, 80, 110, and 154) of limited ability 
in breath holding often compensate to decidedly low oxygen. Our 
experience shows that had the breath-holding test been applied to 
eliminate men, five exceptional men (Nos. 73, 77, 80, 110, and 154) 
whom other tests showed to be fit would have been lost from our 
service. Two of these men had flown over the front, one had been 
credited with five and the other two official enemies; the other 
three being instructors at the Third Aviation Instruction Cffliter, 
with a credit of 350 to 750 flying hours and altitude flights to between 
16,000 and 20,000 feet. 

In Table III are four cases, Nos. 55, 85, 109, and 127, in which 
fainting or complete inefficiency occurred at oxygen percentages 
varyii^ between 11.1 and 10.3 and whose breath holdii^ were 99, 
59, 68, and 91 seconds. 

Table IIJ.— Relation of vital capacity and breath holding to oxygen wmt. 



R. ei.... 

B. 70.... 
B. £5.... 
B.S4.... 
B. W.... 

. B. OS.... 
B. 112... 

K. 107. .. 

a. 109... 

R. 117.. 



Rated by 


Lowest 

r«Xd. 


Time 

bmUi 




7.7 


fi3 




7. 


63 




J- 


K 




7. 


41 
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A larger proportion of the men in Class I had a vital capacity of 
4,000 c. c. than those of Class II. Class III contains too small a 
number to make comparison satisfactory. 

The average vital capacity for Class I is 4,340, Class II 4,060, and 
Class III 4,550 c. c. From all figures for Classes I and II it appears 
that a vital capacity of 4,000 c. c. or more may insure better tolera- 
tion of low oxygen and high altitudes. 

A study of the 16 men rated III (see Table III), who either failed 
to compensate to the decreasing oxygen or were limited in the power 
of response, shows that there are mar^ced exceptions to the rule that 
a large vital capacity is favorable for air work. The man (R. 112) 
with the largest vital capacity, 6,620 c. c, became completely ineffi- 
cient at 9.4 per cent oxygen and would have fainted had he not been 
restored to air immediately. One subject (R. 55) with a vital 
capacity of 4,800 c. c, failed at 10.7 per cent oxygen and another 
(R. 127) with 4,680 c. c, was unable to respond to stimuli at 11.34)er 
cent oxygen. 

In contrast with those may be cited three instances of men with 
small vital capacities, in which the compensations to low oxygen were 
excellent. The first with a vital capacity of 3,180 c. c. remained 
quite efficient down to 8 per cent oxygen; the second, vital capacity 
3,490 c. c, compensated down to 7 per cent; and the t|iird with 
a vital capacity of 3,670 c. c. reached 6.7 per cent oxygon. 

Bazett examined an English aviator, a small man, with a vital 
capacity of 3,200 c. c, who was an excellent scout pilot. This man 
brought down 14 Huns during the next 18 days. 

Our experience does not include men with both a small vital 
capacity and a short period of breath holding. 

It appears from the above data that the vital capacity when taken 
alone does not give evidence as to a subjoct^s ability to respond to 
low oxygon and altitudes. 

EXTRA RESERVE FACTOR. 

Bazett, from experience with respiratory tests for ability to stand 
high altitudes, concluded that a relationship exists between the 
respiratory rate, the amount of air breathed per minute and vital 
capacity, and a man's power of enduring oxygen want. He estab- 
lished an artificial factor which seems to give some idea of the ability 
of the individual to stand high altitudes. This factor is expressed 

, ,, 1 respiratory rate X ventilation per minute mv * ^ 

by the value ^ i. i— ri • Ihe factor 

•^ vital capacity 

is based upon certain reasonable physiological assumptions, namely^ 

that a slow respiration, a largo vital capacity, and a low ventilation. 

rate, all indicate a reserve for use at high altitudes. 
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From the examination of three groups of aviators, good, bad, and 
uncertain at altitudes, he found the average factor for the good type 
is 24.1; for the bad, 46.3; and for the uncertain, 36.8. He accepts 
30 as the standard, those above this being relatively bad. Among the 
good type 24 per cent had a factor greater than 30, while 71.5 per 
cent of the bad and 47.3 per cent of the uncertain were above this 
figure. 

We have suflB.cient and satisfactory data from 123 of the American 
aviators who took our altitude classification test for calculating the 
Bazett's extra reserve factor. During the rebreathing test the 
respiration rate, the volume of breathing, and the time in half-minute 
intervals were recorded on a kymograph. From these tracings we 
have calculated the respiratory rate and the per minute volume of 
ventilation during the first four minutes of the test. 

The results of these comparisons of the reserve factor and the 
rebreathing altitude classification give the following distribution: 



% 


Number 

of 

cases. 


Number 
(actor 
30 and 
below. 


Number 

above Per cent 
factor above 30. 
30. 


ClassI 


64 
43 
16 


41 

8 
3 


23 35.9 


Class n 


35 81.4 


ClassIU' 


13 81.2 







The average reserve factor for the 64 men in Class I was 31, and 
•out of this group for the 41 in which it was 30 and less, it was 24.5. 
This last figure is almost the same figure, 24.1, Bazett found for the 
good type. The average factors for Classes II and III were 40.7 and 
36, respectively. On ehminating from each the cases with a reserve 
factor of 30 or less the averages were 44.5 and 39. The reserve 
factor fails, therefore, to indicate the different abilities for low oxygen 
adaptation among the Classes II and III. 

A study of the cases in Class I with a factor greater than 30 brought 
out the fact that each responded normally and well by increased 
breathing and acceleration of the pulse rate down to oxygen per- 
centages varying between 7.8 and 6.2. 

There were 8 men in Class II who gave a reserve factor less than 30. 
^our of these the psychologist found reached a point of complete 
^efficiency at percentages of oxygen ranging between 9 and 8.2; the 
Remaining four gave the fainting type of reaction at about the same 
Oxygen percentages. 

Three men in Class III had low reserve factors, 18.9, 24, and 24.9. 
The first, who had the largest vital capacity, 6,620 c. c, found among 
our subjects fainted at 9.4 per cent oxygen; the second, whose cir- 
culatory adaptation was poor, was, according to the psychologist, 
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In the low-oxygen altitude classification test nine of the group 
were rated as inferior, being placed in Classes II and III. 

Among the men returning from the front there were also 22 who 
claimed to feel ''fed up/' tired or stale, but with whom the clinician 
found nothing wrong. Data from the altitude examination and 
the English tests for this group have been tabulated in Table V. 
They average higher than the ''unfit" group. These averages are 
for vital capacity 4,350 c. c, breathhold 76 seconds, expiratory 
force 128.5 mm. Hg., "fatigue" test 55.4 seconds, and reserve 
factor 30.4. The pulse during the hold of the "fatigue" test was 
good in all but two. One subject was below the minimum standard 
in the breathhold and "fatigue" test and one in the respiratory 
force. The low-oxygen altitude rating gave the following grouping: 
Class I, 9; Class II, 10; and Class III, 3. 

A group of 20 men who showed up unusually well in the EngUsh 
tests is given in Table VI for comparison with the "unfit" and '^com- 
plaining" groups. This picked group averaged in vital capacity 
4,340 c. c, breath-hold 92.3 seconds, expiratory force 137.9 mm. 
Hg., "fatigue" test 69.3 seconds, and "reserve factor" 35.4. No. 
701 was found to be stale by the internist and No. 490 complained of 
being worn out. In the altitude, or low oxygen, test they were rated 
Class I, 8; Class II, 11; and Class III, 1. 

From our experience with the so-called English tests we conclude 
that they do not give a reliable indication of how well a man will 
respond to diminished oxygen tensions, such as are encountered in 
flying to high altitudes. We recognize that the reserve factor may 
measure in a crude way the ability to stand high altitudes. 

As regards the value of the English tests in detecting fatigue and 
staleness we oflfer the opinion that it is too early to pass upon them. 
The subjects examined by us were freed from the stress and anxiety 
of fighting, from patrol and observation flights and had had time to 
recuperate. Birley, working with English aviators at the front, 
found that pilots and observers whose conditions warranted their 
transfer to England for a rest preserved a comparatively high degree 
of physical fitness as judged by the tests. He believes that the tests 
afford valuable information in assessing temperament and in indivi- 
dual susceptibility and reaction to shock. He found that they did 
not prove useful in searching out psychopaths, individuals who never 
feel confident in the air and sooner of later reach the hospital with 
well developeil anxiety neurosis. 

It is the writer's opinion that the tests require too much voluntary 
attention and hearty cooperation on the part of the patient. The 
results are not capable of physiological interpretation unless they 
represent the best effort the patient can put into each test. Indifferent 
subject and listless observer both vitiate the results. Determination 
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ation and the time of return to the normal are greater in the non- 
athletic persons. 

The systolic pressure after exercise, like the pulse, usually goes 
subnormal. It quickly returns to normal in the well trained but 
remains subnormal for some time in the physically untrained person. 
The amount of increase in the pressure is about equal in athletes and 
nonathletes, but the athlete normally has the higher initial pressure. 

When the body is in the recumbent posture the heart is not worked 
as hard as when one stands. The heart rate and the systolic blood 
pressure are ordinarily increased for the standing position. In per- 
fectly normal vigorous men the systolic pressure will rise from 8 to 10 
millimeters of mercury upon assiuning the standing position. The 
pulse rate on the average accelerates about eight beats per minute. 

Crampton found that in an individual weakened by dissipation, 
overwork, lack of sleep, etc., the systolic pressure on standing tends not 
to rise but to fall, because the splanchnic area fails to increase its vaso- 
tone; and that the heart rate rises in proportion to weakness, as much 
sometimes as 45 beats per minute. He balanced mathematically 
the systolic pressure and pulse rate against each other to prepare a 
percentage table which expressed numerically the vasomotor tone. 
The 100 mark indicates a perfectly efficient working of the vasomotor 
system under test, the zero is approximately the point where the 
person's circulation is inadequate to maintain the needs of the body 
in the erect posture. 

Means of measuring fatigue, staleness and weakness are suggested 

by the above statements. A pulse rate more rapid than the average 

in the reclining and standing postures, a large acceleration and a slow 

return of the pulse rate to normal after exercise may mean fatigue 

and weakness. A systolic pressure that fails to rise but falls when 

the subject stands, and a pressure that remains above the normal for 

a considerable, time after exercise may likewise indicftte weakness. 

A low rating on Crampton's vasomotor tone index should also furnish 

evidence of staleness. 

THE METHODS USED. 

We required the candidate prior to examination to avoid doing 
physical work. For examination he was placed on a comfortable 
couch, a Tycos sphygmomanometer was adjusted over the brachial 
artery, after which he rested for 5 minutes. The heart rate was 
then determined by counting the pulse for 20-second intervals. 
Counting continued until two successive intervals gave the same re* 
suit. The arterial pressures were then determined by auscultation, 
the diastolic pressure being read at the fourth phase. The candidate 
next stood, the heart rate was counted in 20-secbnd intervals as 
before until it reached the '^standing normal' ' when it was recorded 
and the arterial blood pressure then taken. 
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he found a pulse rate below rather than above the normal and a 
normal pulse pressure. 

THE EXAMINATION MADE IN THE A. E. F. 

The Pulse Rate in the Reclining and Standing PositionB. 

Among several hundreds of cases who underwent the circulatory 
tests about 170 were also put through the low oxygen altitude test 
and the English efficiency tests. .A special study has been made of 
this smaller group. Below are tabulated the data from 148 cases 
showing the distribution in pulse rates for the horizontal and stand- 
ing positions. It should be noted that the lowest rate is not equal 
to the minimum frequently observed in healthy individuals. Athletes 
in Oxford had rates, which may bo considered normal, that ranged 
between 44 and 90; and a study of medical students at Cambridge 
gave a range between 47 and 90. Our data taken from aviators 
follows. 



Pulse rates while in the reclining position (14S cases). 



Rates. 



60 to 54. 
Mto69. 
60 to 64. 
66 to 60. 
70 to 74. 
76 to 79. 



Number 


Per cent 


of oases. 


of cases. 


4 


2.7 


6 


4.1 


19 


12. R 


22 


14.9 


30 


20.2 


10 


12. ft 



Rates. 



80 to 89.... 
90 to 09.... 
100 and up. 



Total. 



Number 
ofcasefl. 



Percent 
ofcaseB. 




Highest rate 105 

liOwest rate 50 

Average .* 74.2 

Pulse rates during standing {148 cases). 



Rates. 



60 to 64. 
66 to 60. 
70 to 74. 
76 to 79. 
80 to 84. 
85 to 89. 
90 to 94. 



Number 
of cases. 



2 

7 



21 

29 

7 

20 



Per cent 
of cases. 


Rates. 


Number 
of cases. 


Percent 
of cases. 


1.3 


95 to 99 


17 

23 

10 

2 

1 


11.5 


4.7 


100 to 109 


15.5 


6.1 


110 to 119 


6.7 


14.4 


120 to 129 


1.3 


19.6 


130 and above 


0.7 


4.7 
13.6 


Total 




148 


100.0 









Highest rate 132 

I^owest rate 68 

Average 89.4 

A reclining position pulse rate above 80 is considered too rapid for 
the man in perfect physical condition. Almost a third, 32.4 per cent, 
of our cases had a rate of 80 and above. A '^standing normal" does 
not, as a rule, exceed 95. But 35.8 per cent of these men had a rate 
of 95 and above. The pulse rates for the reclining and standing pos- 
tures indicate that about a third of the men examined were fatigued 
or not in the best physical condition. 
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The Systolic Pressure in the Horizontal and Standing Position. 

The distribution of the systohc pressure for the two positions 
was as follows : 



• 

The horizontal position (148 eases). 


Systolic pressure during standing (148 cases). 


Pressure in nun. Hg. 


Number 
of cases. 


Percent 
of cases. 


Millimeters. 


Cases. 


Per cent 
of cases. 


goto 99 


2 
26 
55 
45 
17 
1 
2 


1.3 
17.5 
37.3 
30.4 
11.5 
.7 

1.3 


100 to 109 mm 


17 
46 
32 
35 
15 
3 


11.5 


100 to 109 


110 to 119 mm 


31.1 


110toU9 


120 to 129 mm 


21.6 


120 to 129 


130tol39xnm 


23.6 


130 to 139 


140 to 149 mm 


10.2 


140 to 149 


ISO tn IRQ nilP 


2.0 


150 to 169 


Total . . 






148 


100 


Total 


148 


100.0 


• 









Highest systolic pressure, reclining position mm. Hg.. 150 

Xiowest systolic pressure, standing position mm. Hg.. 98 

Average w , mm. Hg.. 117.9 

Highest systolic nun. Hg.. 164 

Lowest systolic mm. Hg.. 100 

Average mm. Hg.. 123.4 

If it be accepted that the normal systolic pressure for young men of 
aviator's age ranges between 100 and 125 mm. Hg, then 35 men, or 
23.6 per cent, had in the reclining position a pressure above normal, 
and 54, or 36.5 per cent, were above normal while standing. These 
were 28, or 18.9 per cent, with a reclining posture systohc pressure 
below 110 mm., while in 12, or 8.2 per cent, it was below the normal for 
the standing position. Birley found a considerable percentage of 
high altitude English pilots with subnormal blood pressures. 

There is ordinarily a diflFerence between the systohc pressures of 
the reclining and standing positions. The (hfferences in our subjects, 
when the standing pressure was compared with that of the reclining 
position, were as follows: 



A fall of 1 to 11 mm ^. 

No change , 

A rise of 1 to 10 mm 

A rise of 11 to 20 mm 

A rise of 21 to 30 mm 

A rise of 31 to 35 mm.. 1 , 

Total 



Number 
of cases. 



26 
19 
70 
28 
2 
3 



148 



Percent- 
age of 
cases. 



17.5 
12.8 
47.4 
18.9 
1.4 
2.0 



100. 



In vigorous men a rise of systohc pressure occurs when the erect 
posture is taken. A fall in pressure is regarded as evidence of poor 
condition or weakness. According to this criterion 26, or 17.6 per 
cent, of our cases gave this evidence of weakness. 
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Crampton's Vasomotor Tone Index. 

To estimato the vasomotor tone, the pulse rates and gystolic pres- 
sures of the horizontal and standing positions are required. A subject 
may sometimes show weakness by a decrease in blood pressure and at 
other times by an increase in heart rate and vice versa. In rating a 
decrease in pressure of 1 milUmeter of mercury was found to be equiva- 
lent to an increase in the heart rate of approximately two beats. 

Just what constitutes a poor record has not been determyaed. We 
may assume, however, that 50 or less means a poor vasomotor tone. 
Among the group of subjects here considered 32, or 21.6 per cent, had a 
vasomotor tone index of 50 or less; a percentage which corresponds 
fairly well with that of the criteria above considered. 

The Pulse Rate after the Standard Exercise. 

It is generally assumed that in vigorous physically fit men the rate 
of heart beat does not accelerate as much during a given exercise as in 
men out of training and, therefore, physically '^soft.^' Furthermore, 
in the physically fit the rate returns to normal quickly, while in the 
less strong a higher rate is maintained for some time after exertion. 

The change in pulse rate immediately after the standard exercise 
for our subjects was as follows: 



- 


Change in rate. 


Number 
of cases. 


Percent- 
age of 
cases. 


Subnormal 


f 


4 

4 

62 
58 
10 
10 


2.7 


No change 


2.7 


Rise 1 to 10 beats 


41.9 


Kise 11 to 20 beats 


39.3 


Rise 21 to 25 beats 


6.7 


Rise 26 to 48 beats 


6.7 








Total 


148 


100.0 







An acceleration of more than 20 beats occurred in 20, or 13.5 per 
cent, of the men. Accepting the suggestion that 25 or more consti- 
tute an excessive acceleration we find only 10, oj 6.7 per cent, give 
this evidence of unfitness. 

The return of the pulse rate toward normal was followed for two 
minutes after the exercise. The counting was done in 15-second inter- 
vals. Assuming that when we found it to be normal in the third in- 
terval of 15 seconds that it came back within 30 seconds, there were 
61 men who returned within the 30 seconds considered normal by 
Flack and Bowdler. At the end of two minutes 49, or 33.1 percent, 
were still above normal. In an analysis of 170 ca^es, cadets exam- 
ined at Mineola and reported in the Medical Research Manual, we 
found at the end of the second minute that 33 per cent were above 
their '^standing normal,'^ 16.8 per cent normal, and 50.2 per cent 
subnormal. 
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The A. E. F. aviators had the following condition of the pulse rate 
at the end of two minutes : 



Number j Per cent 
of cases, of coses. 



SubnormaL 

Normal 

Al o o nonnaL. 



72 
27 
49 



4A.0 

18.2 
33.1 



A POINT SYSTEM FOR GRADING THE CARDIO- VASCULAR EFHCIENCY 

TESTS. 

In order to sum up the data obtained from the circulatory tests a 
scoring system has been devised. This system is based in part upon 
a plan proposed by Dr. J. H. McCurdy for rating infantrymen in 
cardio-vascular and neuro-muscular efliciency. It is recognized 
that fatigue or derangement may be evidenced in the high heart 
rate during reclining; during standing; in the number of beats the 
heart rate increases when the standing and reclining i)ostures are 
compared; in the acceleration in the pulse rate after exercise; in the 
time taken by the pulse to return to normal; and, lastly, in the rise 
or fall in the systoUc blood pressure on standing. An arbitrary 
scheme for grading each of the above six points has been prepared. 
The values as assigned will be found in Table VII, parts A, B, C, D, 
E, and F. The final rating is obtained by adding the score for each 
of the six points rated, 18 being a perfect score. 

The following illustrates the method of rating: Keclining pulse 
rate 72 = 2 points, pulse rate increase on standing 24 beats = 1 point, 
standing pulse rate 96 = 1 point, pulse acceleration after exercise 
8 beats = 2 points, pulse returned to normal within 45 seconds = 3 
points, systolic pressure rose 14 mm. on standing = 3 points. The 
subject made a total of 12 out of a possible 18 points. It should be 
noted that the number of beats the pulse increases on standing is 
rated on the basis of the reclining rate. In this example 72 occurs 
in the third line so the increase 24 is rated according to the third 
line in the third column of B. The same plan is used for the exercise 
increase, but it is compared with the standing and not the reclining 
pulse rate. 

The 148 men previously considered are by this j^oint system 'of 
scoring distributed as follows: 



Efflcienoy score. 



lA-17-16 
lS-14.13 
13-lMO 

6-5-4 



Number 


1 
Percent- 


of cases. 


age. 


21 


14.2 


30 


20.3 


49 


33.1 , 


28 


18.9 ; 


17 


11.6 1 

1 



ElTlciency score. 



Number 1 Percent- 



of coses. 



ago. 



3-2-1 


2 





1 








US 



1.3 
0.7 



100.0 
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That there may be value in assembling the circulatory data under 
such a point system is indicated from an analysis of 54 cases of avi- 
ators who, when examined by the medical officers of the departments 
of the laboratory, were found to be ailing and physically below stand- 
ard. The medical examinations included a study by the internist, 
neurologist, ophthalmologist, and ear, nose, and throat expert. The 
medical findings include a large variety of conditions, the majority 
being common to any group of men and in no way characteristic of 
aviators. 

That which was of greatest interest in this analysis was the final 
efficiency score of each patient. The cases were distributed as fol- 
lows: 



Einciency score. 



lS-17-16 

15-14-13 

12-11-10 

»- 8- 7 

6-5-4 



Number 


Percent- 


of cases. 


age. 


' 


0.0 


3 


5.6 


3 ; 


5.6 


22 . 


40.7 


15 ; 

1 


27.8 



Efliciency score. 



Number I Percent- 
i of cases. age. 



3-2-1 .... 
Oor(-l) 



9 
2 



16.6 
3.7 



54 



100.0 



Only six of the 54 cases had a scote of 10 or better, while 88.8 per 
cent had scores ranging between nme and minus one. These figures 
seem to indicate that a score of nine or less is characteristic of phys- 
ically unfit men. , 

Starting then with the assumption that a score of nine or less gives 
indication that the clinician may find something wrong with the 
patient, we have listed all men among the 148 considered in the circu- 
latory test who had a low score. There were 46, or 32.4 per cent, 
with a score of nine or less. 

The medical examiners working independently recorded abnormal 
conditions in 30 of the 46 men. Thus 65.2 per cent of the men who 
showed up poorly when scored by the cardio-vascular efficiency tests 
were in other ways foimd to be below standard. Two of the men 
were unfit because of excessive smoking and one had recently used 
alcohol too freely. The neurologist reported five as stale or nervous, 
the internist alone foimd five unfit, six were tonsil or local infection 
cases, and the remainder were found wrong by at least two of the 
medical departments. 

It may be questioned whether the point system of scoring has been 
found to be more valuable than the Cramp ton Vasomotor tone index 
or than the use of exercise alone. In the unfit cases that we have 
studied the Crampton Vasomotor tone index has more frequently 
been above than below 50, while 25 per cent of these men had an index 
above 70. The advantage of the point system over the vasomotor 
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tone index is found in the inclusion of four factors omitted in calcu- 
lating the vasotone. 

When the increase in the pulse rate after exercise is alone consid- 
ered, the number of men singled out is much reduced. Out of the 20 
men with an exercise acceleration of 21 or more beats, only 7 had a 
cardio-vascular efficiency score below 10, and the proportion foimd 
below normal by the clinician was much smaller. The time required 
by the pulse to return to normal after exercise also showed that a 
number of men, found by other examinations to be below standard, 
would have been passed without question by this test. 

The point system for grading men on'th^ basis of cardio-vascular 
efficiency tests can easily be applied by the flight -surgeon. It is 
suggested that a score of nine or less gives reason for an overhaul of 
the patient by a clinician. Aviators with a low score might well be 
called back for further examination or observation. The scoring of 
cases should only be done to obtain an indication of condition and 
should not be considered as definite proof of efficiency or inefficiency. 
A poor rating suggests a search for a cause. If the cause is f oimd, then 
apply the remedy which experience has proven most valuable. 



Table Nlll, —Circulatory data on rrCenfrom the front who exhibited a 


low score. 


9 

No. 


Pulse. 


Systolic pressure 
in mm. Hg. 


Diastolic pressure 
in mm. Hg. 


Crampton. 


Reclin- 
ing. 


Stand- 
ing. 


Exercise 
increase. 


Reclin- 
ing. 


Stand- 
ing. 


•* 

Reclin- 
ing. 


Stand- 
ing. 


Index. 


Score. 


R68 


84 
80 
75 
96 
90 
86 
75 
80 
80 
72 
100 
105 
92 
90 
75 
82 
78 
80 
82 
88 
76 
84 
78 
84 
72 
66 
72 
88 
72 
68 
80 
68 
72 


104 

84 
102 
108 

96 
102 
100 

96 
112 

80 
112 
105 
120 
132 
112 

96 
114 
102 
110 
108 

90 
102 
104 

96 
112 

96 

84 

99 
108 

82 
102 

72 

92 


8 
12 

6 

4 
18 
10 
12 
16 

8 
30 
12 
35 

8 





4 
14 
14 

6 

8 
14 

8 

8 

16 

-4 

12 

48 

5 
12 
22 
18 
36 
12 1 


120 
150 
112 
138 
114 
126 
106 
108 
114 
116 
122 
110 
132 
118 
98 
118 
110 
112 
114 
122 
124 
122 
122 
118 
122 
120 
110 
138 
120 
116 
120 
124 
104 


118 
140 
116 
136 
118 
124 
102 
114 
120 
122 
110 
126 
116 
127 
103 
116 
110 
128 
116 
120 
116 
140 
116 
136 
128 
120 
108 
138 
130 
122 
126 
118 
102 


66 
50 
68 
72 
70 
72 
72 
62 
44 
60 
70 
84 
50 
60 
60 
74 
70 
60 
72 
70 
74 
72 
74 
66 
68 
72 
60 
78 
72 
74 
74 
62 
60 


70 
52 
70 
76 
82 
80 
70 
60 
60 
60 
80 
88 
50 
72 
58 
76 
74 
72 
76 
72 
74 
80 
78 
70 
84 
74 
64 
76 
82 
86 
76 
64 
66 


45 
95 
51 
55 
78 
50 
39 
70 
50 
78 
30 

""6"" 

28 
41 
53 
30 
88 
45 
45 
38 
98- 
28 
100 
40 
38 
55 
61 
55 
73 
63 
65 
65 


5 


R85 


9 


K 98 


8 


R 99 


5 


R 108 


6 


R115 


7 


R117 


8 


R 118 


8 


R 123 


8 


R 122 


9 


R 124 


—1 • 


R 130 


2 


R82 


2 


R 60 


4 


R 78 


7 


R 131 


8 


R 134 


4 


R 143 


8 


R 144 


6 


R 145 


4 


R 148 


7 


R 155 


8 


R157 


7 


R 160 


6 


R 161 


7 


R163 


8 


R 165 


6 


R 166 


9 


R 167 


8 


R 169 


9 


R171 


7 


R180 


7 


R135 


5 






Average. 


81 


101 


13.2 


118.8 


120.9 


67 


72 


50.1 


6.38 
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CARDIO- VASCULAR EFFICIENCY AND ENDURANCE OF LOW OXYGEN. 

Since physical fitness has seemed to influence the ability of men to 
endure low oxygen it was thought that the cardio-vascular or other 
efficiency tests might be used to estimate the altitude that the aviator 
would tolerate. 

A study of 130 aviators at Hazelhurst Field, Mineola, Long Island, 
N. Y., in which the Vasomotor tone index was compared with the 
physiological responses during exposure to the influence of the low 
oxygen of the rebreathing test, showed that Crampton's Vasomotor 
tone index did not give an indicaMon of the subject's ability to with- 
stand low oxygen. On checking the altitude low oxygen classifica- 
tions of the 48 A. E. F. cases against their Vasomotor tone indices we 
again fail to find any relationship. 

An examination of the data of the circulatory tests, separately and 
collectively, as in the '^ point system" for grading, also leads to the 
conclusion that a man may do poorly in these tests and yet respond 
well to oxygen want. Among 46 men with a cardio-vascular efficiency 
score of nine or less there were rated in the low oxygen test, Class 
I, 23; Class II, 14; and Class III, 7; and not rated, 2. 

Section IV. 

HYGIENE. 

It has repeatedly been asserted that aviation medicine has as a 
primary function the task of keeping the ffier physically and mentally 
efficient and alert. When the United States entered the war it was 
evident that medical men were not informed as to the nature of the 
wear and tear to which the body of the ffier was exposed in the pur- 
suit of this new occupation. That the ordinary standards of fitness 
for army service are not applicable in the case of a flying man was 
evidenced in the experience of our AUies. They found that even 
though the ffier succeeded in avoiding accidents and was not injured 
or brought down by the enemy, nevertheless, tKe period of usefulness 
as measured by hours of air work was for the vast majority of men of 
short duration. 

It is obvious that the first aim of the leaders in aviation medicine 
was to determine standards of fitness required in air work and to find 
the explanation for the physical and mental deterioration observed 
among aviators. This knowledge was sought by researches carried, 
on in the laboratory and in the field. The problem was to discover 
what the body is doing during flying and what it is able to do. The 
application of the methods of physiology soon began to reveal an- 
swers to these questions, but the complete answer will yet require fur- 
ther years of careful study. 

The facts as rapidly as discovered were passed on to a selected 
group of medical men whose business it became to apply this knowl- 
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Just as the athlete is unaware of the causes operating to limit the 
period of efficiency and is unfamiliar with the symptoms and sensa- 
tions that give hint of approaching staleness, so it is with most fliers. 
Ask the aviator what are the sensations experienced in the course of 
ascent and descent. He as a rule can not tell you much. Either 
his attention during flight has been so absorbed with the maneuver- 
ing of his ship and other details, or his power to make a subjective 
study of himself is so limited that he declares that he has never 
experienced air sensations and fatigue. Certain it is that the major- 
ity of aviators have failed to recognize the sensations due to altitude, 
possibly because as experienced by them they have been insignifi- 
cant and transitory. There is a small group the members of which 
freely avow the feeling of malaise with which they have been affected 
at different altitudes. 

The majority of athletes submit to the trainer's rules regarding 
food, the bath, sleep, and amoimt of exercise, but as a rule can not- 
explain the value of each. So with the aviator; we must not expect 
him to know value in hygiene unless he has made a careful study of 
all factors. 

In regard to the study of maintaining efficiency aviators assume 
four attitudes. 

(1) There is a large group indifferent to the value of physical 
fitness. Corbett and Bazett, from a wide experience with English 
aviators at the front, write, ''We have seen numerous pilots who 
appear hardly to have heard of physical fitness and have never 
learnt to take any sort of pride in their bodily health." Such men 
fail to recognize that the human body is a machine and that it needs 
attention and care. They indulge every whim. They are liable to 
smoke excessively, play cards all night if the game is interesting, 
use alcoholic liquors immoderately, and in other ways overtax the 
mechanism. 

(2) A fatalism has made many careless. They believe each man has^ 
been numbered by fate and when that number is called the individ- 
uaFs work ends no matter how careful he may have been and what 
the condition of body and mind. 

(3) A small number emphasize the need of protecting the body 
against the effects of wind and cold. They even would use oxygen 
to overcome the effects of high altitudes. If these are done suc- 
cessfully they believe the period of efficiency may be maintained 
over a long period of time. 

(4) Another small group recognize that the human body is a 
machine. They believe that a healthy body will withstand the 
strain of flying and be ready to meet emergencies. Such men em- 
phasize the value of a proper amoimt of sleep, of physical exercise, 
and moderation in the pleasures of life. 
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erating, at first only a beat or two, but with each added minute the 
acceleration is more pronoimced. Respiration Ukewise soon again 
becomes deepened and protrudes itself into the field of consciousness. 
Intermittent use of oxygen would serve to keep the aviator efficient 
and alert. The action on circulation and respiration would be that 
of alternate periods of speedmg up and slowing down. Just how 
fatiguing such alternating periods would be has not as yet been 
determined. 

Flack and Heald beUeve that it would be a good practice to ad- 
minister oxygen for a few minutes to all airmen after long flights 
at any , altitude. This contention is supported by observations by 
Hill and Flack in which it was shown that in the fatigue of athletes 
oxygen inhalation increases the lasting power and decreases the 
fatigue, probably by maintaining or restoring the vigor of the heart. 
They believe that the fatigue which follows an athletic feat is mainly 
cardiac in origin and due to want of oxygen. 
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cases. Those cases to the left of the zero ordinate represent the cases 
m which the motor effect appeared earlier than the attention effect, 
and those to the right represent the cases in which it appeared later. 
It will be seen that the appearance of the first attention effects one 
minute after the first motor effects was most frequent, both in the 
United States and in the A. E. F. (PL I.) However, a decidedly 
greater, per cent of monitors and chasse pilots show a delay of one min- 
ute or more in the attention effects, than is shown by the home group, 
except in the, extreme. A comparison of the distinct effects (PL 
II) shows the same tendency. 

Whether this difference between the two groups is due to a selective 
process, in which the inferior aviators have been eliminated from our 
group, or whether it is due to the more extensive training of the moni- 



— aef: 

U.S.A. 




/Vitu. -^i -/o 



h I /o /X 



Plate I. 



tors and chasse pilots, it is impossible to determine from our data. 
It does, however, mark a distinct difference between our selected 
group and the more general group. It may be further noted that 
this delay of the attention effects was at the expense of the motor 
effects, as the mean numerical scores of the monitors and chasse 
pilots is not particularly high. It was observed in the early days of 
the rcbreathing test that the subject could compensate for either 
the attention or motor by a greater concentration of effort upon one 
to the neglect of the other. Capt. Johnson has suggested that the 
difference noted in our results (Pis. I and II), might be due to a 
variation in our method of giving the directions to the subject, or to 
the unintentional lengthening in the time that the lamps, to which 
the subject reacted, were lighted. As the lamps were operated by 
buttons pressed by an assistant, slight variations were possible. 
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visual and auditory stimuli were attempted at first. Later, the time 
was sufficiently extended to permit the use of reactions to tactual 
stimulus also. It was also soon found that the reactions to the visual 
stimulus with our apparatus were invalid, due to the presence of a 
simultaneous auditory stimulus which could not be completely 
eliminated, and it was necessary to discard these results. Another 
difficulty in seciu'ing data from a large number of men for comparison 
was the fact that many of the men examined in the laboratory had 
not been at this center for instruction, and consequently were not 
rated by the training department. After these various eliminations 
were all mlide we have left for comparison with the training depart- 
ment rating, 148 reactors to an auditory stimulus, 110 tp a visual 
stimulus, and 68 to a tactual stimulus. The results obtained which 
could not be employed in these comparisons were of value in deter- 
mining the mean reaction times of monitors and chasse pilots. 

With the exception of the part of the reactions to the auditory 
stimulus that were recorded with the Dimlap chronoscope, all reac- 
tions were recorded with the D'Arsonval chronoscope used by 
Nepper. The former records in thousandths of a second while the 
latter records in hundredths of a second. We have, however, always 
expressed our results in thousandths of a second, reading half spaces 
on the dial of the D'Arsonval as 0.005 second. Though Nepper 
recorded only 10 reactions with each stimulus, we made it a rule to 
record 25. In spite of Nepper 's claims that 10 results gave as reli- 
able a mean as a larger number, this is against the opinion of Ameri- 
can psychologists who have done considerable work with reaction 
times. The results of om* experiments confirm the latter view. 



Table 2, 




. 






• 


Number 
of cases. 


3f. 


P.E. 


r 


Reaction time: 

Visual 


148 

102 

90 

148 

102 

00 


107 
155 
143 

8.3 
11.4 
13.4 


±0.90 
db .95 
±1.78 

± .17 
± .16 
± .23 


17.9 


Auditorv 


19.6 


Tactual 


24.7 


Coefficient of variation: 

Visual 


3. 


Auditory 


3.3 


Tactual 


3.5 







Table 3. 



Visual... 
Auditory. 



Reaction type. 



Class. 



Monitors 

Chasse f fit) . . 
Chasse (unfit) 

Monitors 

Chasse f fit) . . , 
Chasse (unfit) 



M. 


P.E. 


180 


±2.98 


107 


±1.15 


2Q5 


±4.22 


153 


±L54 


157 


±1.24 


158 


±2.73 



23 
17 
22 
19 
18 
20 
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In the disciiminatiyd recognition reaction times comparison is 
made of the reaction times to the sixth and seventh slides in the 
series, the sixth being '' different" and the seventh being ''same/' 
having been preceded in the order: First, different; second, same; 
third, different; fourth, different, and fifth, same, the different slides 
in every case being different from each other as well. Forty-one 
observers returned from the front gave the results shown in Table 2. 

Table 2. — Diseriminative recognition reaction time, 

1/100 seconds. 



"Different". 
•'Same" 



M, 



97.92 
92.55 



P.E. 



±3.80 
±3.30 



30.10 
31.35 



I 



C. 



0.37 
.34 



Range. 



46.0-227.0' 
34.0-KO.O* 



The difference between the averages of the two reaction times is 
very slight and not significant (2? = 5.37, P£'i, = 5.03), although the 
variability of the ''different'' reactions is slightly more, and the range 
greater, than that of the "same. " 

An attempt was made to determine the relation of the performance 
in this test to success as an observer. Ratings 1, 2, and 3 (1 being the 
best) were made of these observers from the front by Capt. Gary, 
Medical Corps, at an interview which he held with each man, basing 
his estimate of the man's success on a complex of impressions gained 
from the man's appearance, manner, attitude, report of his experi- 
ence at the front, etc. Unfortunately, no more objective measure of 
the man's success or failure at the front, and specifically as an observer 
on visual reconnaissance, could be obtained. For purposes of ade- 
quately verifying the test, such a rating would, of course, be neces- 
sary. Comparisons between two groups. Group 1 containing those 
rated 1, and Group 2 those rated 2 and 3, are shown in Tables 3 and 4. 

Table 3. 





Ofoupl (24 cases), containing 
rating 1. 


Group 2 (23 cases), containing 
ratings 2 and 3. 


Group 1-group 2. 




M. 


P. E.u 


<r 


a 


M. 

3.13 
95.85 
37.20 
135.00 
86.30 
71.09 


P. E.u 


<r 

1.84 
67.80 
20.60 
88.50 

9.46 
16.33 


• C. 


■ 

D. P. E.D 


^timber of trials neo- 
ttsary 


3.75 

108.75 

34.60 

162.51 

75.83 

59.17 


±0.27 


1.99 


0.53 
.47 
.48 
.63 
.17 
.41 


± 0.26 
± 9.51 
± 2.89 
±12.42 
± 1.33 
± 2.39 


0.59 
.71 
.55 
.66 
.11 
.23 


0. 62 ' ± 0.3S 


Total time to study, 
seconds 


± 7.05 
± 2.29 
±14.26 
± 1.82 
± 3.39 


51.20 
16.17 
103.83 
13.20 
24.42 


12.90 1 ±11.84 


Average time to 
study, seconds 

Total time to report, 
seconds 

Average accuracy ,per 

.cent 

Average value of con- 
•«ience,i)ercent... 


— 2.60 . ± 3.68i 

■ 

27.51 ' ±19.12 

1 

-11.30 1 ± 2.25 
-11.92 ± 4.1& 
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Inspection of Table 3 does not seem to differentiate the two groups 
in any striking way. Differences in the means are present but not 
significant. The difference (D) between two means, in order to be 
significant, should exceed 4i times the value of the probable error of 
the difference (PEd), In one case only, we find a significant differ- 
ence, that in the average accuracy, in favor of group 2. As to vari- 
ability ((7), group 2 is somewhat more variable in the number of 
trials, average time to study, total time to report, and more so in 
total time to study, while group 1 is somewhat more variable in aver- 
age accuracy and more so in average value of confidence. In the case 
of average accuracy, while the difference in means is in favor of group 
2, the variability of group 1 is greater, and the coefficient of correla- 
tion between rating and accuracy was found to be high (0.482 ± 0.172, 
Pearson's cos ir method). Comparison of the two groups in discrimi- 
native recognition reaction time is shown in Table 4. 

Table 4. 



Reaction time "different," 
1/100 second 

Reaction time "s a m e," 
1/100 second 



Group 1 (20 cases), contain- 
ing rating 1. 



M. 



92.00 
75.00 



P.E. 



±5.84 
±4.04 



38.78 
26.84 



a 



0.42 
.36 



Group 2 (21 cases), contain- 
ing ratings 2 and 3. 



M. 



98.32 
109.30 



P.E.u 



±4.61 
±5.19 



31.40 
35.30 



a 



0.32 
.32 



Groupl-group2. 



D. 



- 6.32 
—34.30 



P.E.1 



±7.42 

±6.58 



It is seen that group 1 is decidedly quicker than group 2 in recog- 
nizing the slide that has been studied and mapped (Z> = 34.30, 
PEd^ ±6.58). The coefficient of correlation was found to be very 
high between rating and quickness in this recognition (0.729 ±0.173, 
Pearson's cos ir method). This fact is interesting when it is recalled 
how important such recognition is in conditions of actual aerial 
observation. Group 1 is quicker in identifying the ^'same'^ than the 
'^different'' (18.5 per cent), while group 2 is slower (11.2 per cent), 
although the difference in the means can hardly.be regarded as 
significant (group 1, Z?= 17.00, PE^^ ±7.10; group 2, D= -10.98, 
P£'i)= ±6.94). 

It would be desirable if this test or some similar test could be ap- 
plied to a large number of cases and correlated more strictly with 
ability in visual reconnaissance, so that more reliable results could be 
obtained for developing a quick and trustworthy method of selecting 
the best men and eliminating the unfit for this important arid highly 
specialized work in aerial observation. 
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It was early seen that the work, from the otological standpoint, 
would divide itself into two main groups: (1) Those aviators who 
complained of a hypersensitiveness to motion with disturbing laby- 
rinth symptoms of various kinds which would in some way interfere 
with their flying; (2) those who gave no history of hypersensitiveness 
to motion, but during routine examinations were found to show 
labyrinthine findings, which characterized the first group. 

Hypersensitive to Motion Type. 

The hypersensitive to motion type, as we designated the men in 
these groups, with its characteristic symptom complex, was naturally 
the most interesting and it early developed that in this group a dis- 
tinct history of sensitiveness to other forms of motion than that 
produced in the chair and the air could be brought out, even before 
its presence was noted in their air work. 

In drawing any conclusions from the results of these studies, it 
must always be clearly borne in mind that, on the one hand, all the 
candidates had been examined previous to their admission into the 
service for hypersensitive labyrinths, and the marked cases dis- 
qualified. On the other . hand, it would be equally fallacious to 
consider that the hypersensitive men who came to our notice in the 
A. E. F. developed this hypersensitiveness after they entered the 
service, on the assumption that all men with 35 seconds or above 
or 16 seconds or below had been automatically cut out by the 
original entrance examinations. 

Hypersensitiye Cases. 

The hypersensitive cases proved to be surprisingly few and con- 
firmed the belief that had been growing in the minds of most men 
experienced in this work, that, given a properly functioning, well- 
balanced labyrinth, low nystagmus time is a matter of very little 
importance. 

Certainly we can not get away from the practical fact that if a 
candidate goes through his training with honors, continues his fl^^ing 
without accident, and is satisfactory to his instructors he can be 
regarded as a reliable type. 

From tliis position only two conclusions are possible, if by chance 
wo find that such men classed as satisfactory by the flying oflficers 
have abnormal labyrinthine findings: (1) Either such findings are of 
ho value so far as oflicioncy goes, or (2) they have so accommodated 
thomsolvos to the apparently hypersensitive labyrinth, that it bears 
no relation to the quality of their air work. 

Ec^ually true it is that if the candidate appears before the board 
and complains of symptoms of hypersensitiveness in the air and the 
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examination discloses the fact that he possesses a hypersensitive 
labyrinth — the conclusion is fair that the hypersensitive labyrinth 
plays a causal rdle in the matter. 

Another side of the question, which demands attention istnd which 
this work helped to solve, is whether in the light of om* recent experi- 
ence the original labyrinth examinations for admission into the 
service were worth while and whether we should modify or omit 
such examinations in the future. 

A proper appreciation and a fair analjrsis of the factors involved in 
these various groups will help us add a little knowledge to the 
question involved in the title of this article. 

The material at the Third Aviation Instruction Center was unique 
and the facilities for study were such that one could scarcely hope 
ever again to have a body of men of certain definite types imder 
such practical observational conditions.. In the first place they were 
men who had been culled out in the States, both physically and 
through the attritional grinding of the groimd schools. They were 
all fliers of more or less experience and were eager to cooperate with 
the Medical Research Board. They were intelligent and took a keen 
interest in the results of the examinations. They were all working 
toward the same end, namely, to make themselves as quickly fit as 
possible for the great adventure of their lives. The results of a great 
group study of such a body of men should be dependable and should 
give us a very fair viewpoint of the rdle of the labyrinth in flying 
efficiency. 

The Normal Type. 

Much discussion has arisen as to what constitutes the normal or 
average labyrinth findings and whether our standards for the aviation 
candidates, more or less empirically selected in the very beginning of 
the aviation examinations, were too high or too low. 

Table 1. 

Nystagmus. 

Totals of 842 cases (including monitore and men from NyetagmuB to right 24. 32 

front). 

Totals of monitors, 79 cases Nystagmus to right 24. 40 

Totals of men from Front, 120 cases Nystagmus to right 23. 61 

Totals of men examined in States, over 50,000 Nystagmus to right 23. 00 

Totals of 830 cases (including monitors and men from Nystagmus to left 24. 18 

Front). 

Totals of monitors, 78 cases Nystagmus to left 24. 32 

Totals of men from Front, 119 cases Nystagmus to left 23. 77 

Totals of men examined in States, over 50,000 Nystagmus to left 23. 10 
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Pdst Pointing, 

Totals of 818 cases (including monitors and men from P. P. to right, right hand. 2. 53 

Front). / 

Totals of monitors, 79 cases P. P. to right, right hand. 2. 27 

Totals of men from Front, 117 cases P. P. to right, right hand. 2. 29 

Totdls of men examined in States, over 10,000 P. P. to right, right hand. 3. 8 

Totals of 819 cases (including monitors and men from P. P. to right, left hand . 2. 31 

Front). 

Totals of monitors, 79 cases P. P. to right, left hand . 2. 25 

Totals of men from Front P. P. to right, left hand. 2. 20 

Totals of men examined in States, over 50,000 P. P. to right, left hand . 3. 7 

Totals of 614 cases (including monitors and men from P. P. to left, right hand. 2. 30 

Front). 

Totals of monitors, 78 cases P. P. to left, right hand . 2. 35 

Totals of men from Front, 115 cases , P. P. to left, right hand . 2. 22 

Totals of men examined in States, over 50,000 P. P. to left, right hand . 3. 8 

Totals of 811 cases (including monitors and men from P. P. to left, left hand. . 2. 35 

Front). 

Totals of monitors, 79 cases P. P. to left, left hand. 2. 34 

Totals of men from Front, ll5 cases P. P. to left, left hand. 2. 32 

Totals of men examined in States, over 50,000 P. P. to left, left hand. 3. 7 

Vertigo, 

Totals of 55 cases (including monitors and men from Vertigo 19. 6 

Front). 

Totals of monitors, 79 cases Vertigo 17. 1 

Totals of men from Front, 115 cases Vertigo 19. 50 

A compilation of results of the labyrinth findings was made on 
more than 50,000 cases examined for admission into the Aviation 
Service by the Statistical Bureau at Washington. It will be recalled 
that these examinations were made by men specially trained in their 
work and all used, as far as possible, a standard technique. The 
results of such a large experiment must be accepted as nearly correct 
as lies within human capabilities. The vety size of the aggregate, 
the fact that the results were obtained from different men in different 
parts of the United States, makes the average dependable. 

In order to make our present study as free from criticism as pos- 
sible, one examiner, who had examined thousands of candidates in 
the States, made over 75 per cent of all the otological examinations, 
and the results after final tabulation agree so closely with those given 
by the early examinations in America that the accuracy of both sets 
of statistics seems to be established. 

There is a limit of accuracy in the observations of nystagmus time, 
as well as a possible variation in all individuals from day to day, 
that makes it extremely questionable whether one is ever justified in 
drawing conclusions from results wherein the difference does not 
exceed two seconds. 
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The idea held by many mvestigators that nystagmus time and 
past pointing are lowered by air work is not borne out by the fol- 
lowing jSgures. 

Table 1 is designed to give a birdVeye view and summary of all 
the vestibular examinations made by the Medical Research Board in 
the A. E. F. and at the. same time compares them with the results 
of the 50,000 cases examined in the United States. The right and 
left hand tests are grouped separately. All statistics were calculated 
on adding machines and the results checked. The following observa- 
tions are allowable: 

NYSTAGMUS. 

There is no appreciable difference between the right and left 
side. This is in accordance with the American statistics. 

The apparent lowering of the average of the men from the front 
is interesting but has probably no significance. It runs a httle over 
a half a second lower as compared with the average run of men at 
the Third Aviation Instruction Center, but it is a httle over a second 
higher than the general average given from the 50,000 candidates 
for admission into the Aviation Service at the beginning of the war. 
Our observations were made with extreme care and accuracy, one 
man examining practically all the cases, and frequent checkings 
would show less than a second's diflference between two observers. 

The fact that the monitors, who were doing from four to six hours 
of flying a day at the time of the examinations, show no reduction 
as against the students, is the best evidence that the apparent 
lowering in the men from the front is of no significance. 

PAST POINTING. 

Here there is very little diflference between the various classes. 
The past pointing in the States is markedly higher, about 1.4 on the 
average. The abihty to correct an exaggerated past pointing is 
rapidly acquired. It is a matter of fact that aviation students, all 
of them with previous chair or air experience, make earnest endeavors 
to accommodate themselves to vertigo, and for obvious reasons. 
This may be one reason why the general average was lower in the 
A. E. F., as it must be remembered that aU of the men examined had 
had previous chair experience, while candidates in the States were 
having their very first sensation of vertigo, due to turning. 

Table 2. — Labyrinth findings, arranged by months. 

SEPTEMBER, 1918. 

%8tagmu8, to right, 68 cases 24. 55 

Nystagmus, to left, 67 cases 25. 10 

^*8t pointing to right, with right hand, 67 cases 2. 47 

^^t pointing to right, with left hand, 67 cases 2. 43 

^*8t pointing to left, with right hand, 68 cases 2. 25 

l^ast pointing to left, with left hand, 67 cases 2. 18 
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OCTOBER, 1018. 

Nystagmus to right, 119 cases 25. 24 

Nystagmus to left, 111 cases 25. 41 

Past pointing to right, with right hand, 112 cases 2. 54 

Past pointing to right, with left hand, 112 cases 2. 35 

Past pointing to left, with right hand, 110 cases 2. 32 

Past pointing to left, with left hand, 109 cases ^ 2. 43 

Vertigo to the right, 114 cases 23. 33 

Vertigo to the left, 36 cases., 22. 36 

NOVEMBER, 1018. 

Nystagmus to right, 254 cases 24. 69 

Nystagmus to left, 254 cases 24. 32 

Past pointing to right, with right hand, 245 cases. - 2. 41 

Past pointing to right with left hand, 246 cases 2. 35 

Past pointing to left, with right hand, 243 cases 2. 32 

Past pointing to left, with left hand, 244 cases 2. 32 

Vertigo to the right, 245 cases 18. 17 

DECEMBER, 1918. 

Nystagmus to right, 202 cases 23. 13 

Nystagmus to left, 201 cases 23. 25 

Past pointing to right, with right hand, 198 cases 2. 2 

Past pointing to right, with left hand, 198 cases - . 2. 27 

Past pointing to left, with left hand, 197 cases 2. 231 

VERTIGO. 

The average time of vertigo is given with no claim as to the value 
of this test. It was taken as part of the routine examination in 
connection with other observations and represents in a general way 
an average. 

This test would at first seem to be subject to many inaccuracies. 
In fact, when used with candidates for admission or those unaccus- 
tomed to peculiar forms of motion, its accuracy is doubtful; but in 
the testing of men who have had air experience, the results of the 
vertigo examinations from day to day or from test to test were 
strikingly constant. Repeatedly there would be no difference at all, 
or perhaps a difference of less than two seconds, between two observa- 
tions on the same individual in different days. The wide variations 
found in nonfliers are due to the confusion produced by the vertigo, 
to which they are unaccustomed and which mihtates against accurate 
subjective observation. 

Table 2 is a separate study of the results of the same tests by 
months. It was thought worth while to see if, as the training 
progressed or if the terrific strain which the men were under in 
October and the early part of November, when students were being 
forced through the school as rapidly as possible, had any influence on 
the labyrinth reactions. 
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The diflferences are all in fractions of a second, or less than a com- 
plete past pointing, arid evidently represent no real differences due 
to the period of training or the effect of strain. The vertigo was 
4.19 seconds greater in October than November, and again in Decem- 
ber raised to 19.2 seconds over 18.17 seconds, but I am loath to admit 
this has any real significance. 

Table 3. — Comparison of seasoned fliers and inexperienced men. 

MEN FROM THE PRONT. 

NyBtagmus to right, 120 cases 23. 62 

NyBtagmufi to left, 119 cases 23. 18 

Past pointing to right, with right hand, 117 cases 2. 30 

Past i>ointing to right, with left hand, 117 cases 2. 20 

Paat pointing to left, with right hand, 115 cases 2. 22 

Past pointing to left, with left hand, 115 cases 2. 32 

Vertigo to the right 19. 51 

MONITORS. 

Nystagmtis to right, 79 cases 24. 40 

Nystagmus to left, 78 cases 24. 34 

Past pointing to right, with right hand, 79 cases 2. 27 

Past pointing to right, with left hand, 79 cases 2. 25 

Past pointing toieft, with right hand, 78 cases — 2. 358 

Past pointing to left, with left hand, 79 cases 2. 24 

Vertigo to the right 17. 1 

SUMMARY OF AMERICAN STATISTICS. 
(Over 40,000 cases.) 

Nystagmus to right 23. 00 

Nystagmus to left 23.1 

Past pointing to right, with right hand 3. 8 

Past pointing to right, yith left hand 3. 7 

Past pointing to left, with right hand 3. 8 

Past pointing to left, with left hand 3. 7 

Table 3 is a regrouping of men from the front, monitors, and the 
statistics from the United States arranged to show the labyrinth 
reactions according to the group imder study. It will be noted that 
the diflferences are remarkably small between the diflFerent groups. 
Exceptions in the case of the past pointing have already been 
mentioned. 

The conclusion seems obvious: That the amount of air work which 
these men have had, ranging in the case of students from an average 
of less than one hour a day or a total of 30-50 hours during their 
training, to the monitors who are in the air 4-6 hours daily, does 
not in any way materially lower their labyrinth reactions. It is 
equally obvious, judged from the practical standpoint of results 
achieved, that during the same period they accommodate themselves 
to new and unusual motion stimuli and are turned out finished fliers. 
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The mechanism of this accommodation to unusual forms of motion, 
of the rapid and complete compensation to the various forms of 
vertigo, brought about by air conditions, is a question of great com- 
plexity. A satisfactory explanation is not at hand, but it seems 
certain that it involves other factors than the simple accommoda- 
tion of the labyrinth to new stimuli. We are certainly here dealing 
with a problem in which the psychological element is an important 
one. Our studies along these lines are replete with interest. 

Every gradation of the ability of a hypersensitive labyrinth to 
accommodate itself to the requirements of successful flying has been 
met with. From a well-known American ace, who in his early acro- 
batic work on the field was a very hypersensitive type — even to the 
point of vomiting — to the extremely rare type of student, who, after 
his first experience in acrobatics, is willing to give up flying, we have 
encountered every phase. We are dealing with the unanalyzable 
phenomena of ^* nerve, ^' and this is a factor which is difficult to 
subject to statistical examination. 

With a large and generous quality of this typical American charac- 
teristic, many deficiencies were overcome. On the other hand, fight 
it out as they did, some of the grittiest of the students were unable 
to overcome the handicap of a hypersensitive labyrinth and were 
obliged to discontinue or modify their training. 

The exceptions do not prove the rule. These studies convince us 
that more than ever the original examinations were worth while. 
If we erred at all, it was on the side of too great leniency as far as 
the labyrinth examinations were concerned. The hypersensitive type 
is worthy of deep consideration, and where recognized should be 
admitted to the service with greatest caution. 

At a conservative estimate 10 per cent of the men who passed 
through the board, from the standpoint of the labyrinth, should 
never have been trained. The saving in lives and in time, in this 
effort to fit round pegs into square holes, would have been worth 
while. 

THE HYPERSENSITIVE TO MOTION TYPE. 

This term, although somewhat awkward, expresses exactly the 
condition of these men and is used throughout this article as fairly 
descriptive. 

It is the type ^^par excellence,'' which comes within the regi'on of 
labyrinth investigation, and its solution can in large part be shown 
by labyrinth findings. 
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T&BLE 4. — Table of hsptr$ai»itive to mottoit type, arranged according to tj/mptam». 
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As it subsequently developed, it is unfortunate that in the original 
examinations for admission to the service more weight was not laid 
on the history of hypersensitiveness to motion. Candidates were 
originally asked if they had ever been seasick and, if so, how severely. 
In the light of our recent knowledge, as the followii^ table wiU show, 
if the questions had been carried a HtUe further much additional 
interesting information would have been obtained, and many of the 
truly hypersensitive cases could have been excluded. 

The types of motion which were particularly investigated were: 
Seasickness, swings, merry-go-rounds, car sickness, and air sickness 
due to motion of the plane. 

The combinations which Table 4 brings out are curious and show 
that a person is very seldom sensitive to one type of motion alone. 
There seeins to be no one combination favored more than the others. 

That this history of hypersensitiveness to motion, when carefully 
elicited, should be taken seriously in the selection of candidates, is 
shown by the fact that of 76 cases, 40 were obliged to discontinue 
or modify their air career and that 17 or 22 per cent of them were 
grounded from this cause alone. 

In studying the way in which their air work was modified by this 
condition, fidl access was had to the oHicial reports of the flying records 
of these candidates. Table 3 is given in detail in order to bring out 
the remarks taken from such records. 
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Table 5. — Hypersensitive to motion^ 76 cases, 

SUMMARY. 

Sea sick, alone 

Sea sick, combined 34 

Merry-go-round, alone 

Merry-go-round, combined . , 31 

Swings, alone 

Swings* combined 26 

Car sick, alone 

Car sick, combined 21 

Avro, alone 

Avro, combined 27 

Avro and air, alone 8 

Avro, air and sea sick 3 

Air, alone 15 

Air, combined 38 

Number of cases to full duty, or Class A 21 

Number of cases grounded or discontinuing flying or training markedly modified . 40 

Number of cases grounded with diagnosis hypersensitive labyrinth 17 

Vomited during tests 7 

Eye preponderating cause 2 

. Table 5 is a summary of Table 4. In this table we tried to find out 
if any one form of hypersensitiveness to motion was combined with 
any other form in an exaggerated proportion. This does not seem to 
be the case, and furthermore it is shown that very seldom were the 
fliers susceptible to any one form of motion alone, without a combi- 
nation of some other form. This does not hold for the air alone, for 
here a positive answer was given in five cases. Almost any discom- 
fort which they experienced in their first flight was usually credited 
to dizziness. 

Finally it is to be remarked that 27 per cent of this series were 
returned to full duty, while a Httle over 47 per cent were either 
grounded or were obliged to discontinue flying on account of hyper- 
sensitiveness. And of this latter number, 17, or 29.08 per cent of the 
total, were disqualified with the diagnosis of hypersensitive labyrinth. 

Table VI is a record of 35 cases where there was absolutely no 
history of being hypersensitive to motion, but where in the routine 
examination a nystagmus of 30 seconds or more was noted. 

As a matter of convenience, 30 seconds was selected as a lower 
limit for hypersensitiveness, because it was found that as many cases 
had the characteristic symptom complex of hypersensitiveness to 
motion between 30 and 35 seconds as did those above. 

The remarks in this chart cover a wide range of subjects and were 
taken from our history of the cases. As far as can be judged, 10 of 
the 35 cases were normal (429, 229, 285, 276, 59, 473, 302, 386, 259, 
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368) and show that nystagmus as high as 40 seconds (229) with a 
slightly exaggerated falling is not necessarily incompatible with good 

flying. 
Case (429) with 36 seconds nystagmus, 4-5, 3-3, past pointing and 

22 seconds vertigo was put in class A. 

In considering these 10 exceptions, it must be borne in mind that 
there were 10 such cases in nearly 800 men, so that as a class, men 
who have high nystagmus and still make good fliers are not particu- 
larly common. 

Table 6. — Cases with an entirely negative hypersensitive to motion history hut with 

nystagmus of SO seconds or vn/yre. 
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To U. S. Dec. 7, '18. 

Class A. 

iNerv. in air due to poor phys. coml- 
and incr. nvs. an p. p. Lab. 
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« Nov. 22. 
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Table 6. — Cases with an entirely negative hypersensitive to motion history hut with 

nystagmus of SO seconds or more — Continued. 



No. 
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eye dept. before fly. 
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\ Nys. 
Class A. 
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The cases under Table 6, where their flying career was markedly 
modified and can be charged to the hypersensitive labyrinth, are seven 
in number (6, 456, 381, 362, 349, 118, 188). 

It is to be noted in the "Remarks'' that in five cases infections or 
focal infections are given credit for the labyrinth irritation. It is a 
point which in our experience is pretty well established, that local or 
general infections, the focal infections of the teeth, or the more 
common infection of influenza, certainly do temporarily increase the 
nystagmus time. During such temporary increases we have forbidden 
the men to fly, as many deaths are directly attributable to accidents 
while the men are sick from partially recovered infective conditions. 

Attention is called to cases 381, 345, 116, 245, where marked lower- 
ing of the nystagmus is obtained at a subsequent examination. 

So important do we consider this point and so many marked cases 
occur throughout our studies, that we find it unwise, in studying any 
pathologic case, to accept labyrinth findings unless they are taken 
imder the same observational conditions at least a week apart. 

In admission examinations q^lso, we should think it only fair, where 
the history of hypersensitive to motion is at all doubtful and where 
the nystagmus time is excessive, to disqualify the candidate, with a 
subsequent examination a week later. A history of a cold or active 
infection would also demand a second examination after the trouble 
had cleared up. 
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THE SUBNORMAL LABYRINTH. 

Table 7. — Cans with nystajmuf of 16 seconds or below. 



No. Nys. 
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infection, teeth and tonsils. H^ 

Recom. as laby. below par that he be 
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Return to active duty. 

/Quoted to show possibility of lowering 
\ Nys. by constant turnings. 
Class C. Chr. rhinitis. 

Class B . Temp, unfit. 
Trans, to Chief of Air Service. 



Ferrying. 

I Class C. Shunt from vestibular to 
vagus. 
Class C. No theory for this unless 
shunting theory tnrough vagus and 
Hyper, verticals. 

Ferry pilot. 



« Nov. 14. 



As previously noted, these cases wore extremely rare, but 14 with 
16 seconds or below and but 2 with 13 seconds or below. 

In the early days of the entrance examination in America the 
lower limit of 16 seconds was very closely adhered to, while the upper 
limit was more elastic. 

The majority of us, I think, have deviated widely from that 
original conception. Very little evidence of any kind has been pro- 
duced that a hypersensitive labyrinth interferes with flying ability or 
that it dulls the perception of special localization and movement. 
We must have a perfectly intact, well-balanced labyrinth and the 
lower limit is a matter of very little moment. 

In this group of 14 cases, only 1 case was recommended for 
grounding on this cause alone (266). This was one of the very early 
cases and I have always felt it was a mistake. In the other cases, 
the remarks give a hint as to why they appeared before the board 
and the connection with the hypersensitive findings is very ques- 
tionable. 

MONITORS. 

The monitors at the Tiiird Aviation Instruction Center were a 
group of men who had been selected as flying instructors because of 
their superior skill and experience as fliers. They had been culled 
out from the thousands of students who had passed through the 
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Tabib 4. — Table of hyperienaitive to notion type, arranged according to symptoms. 



! 

9 3 



1 

n N -4 



150 AVIATION MEDICINE IN THE A. E. F. 

falling curves as shown on the self-registermg joy stick were invari- 
ably normal. The vertigo was constantly low. No case of nausea 
or vomiting was noted. The averages are given in Table I. The 
only deviations from the normal for the eyes, the medical or psychi- 
atrical examinations, are those given in the footnotes at the end of 
the table. 

If this group study shows one thing, it is that by natural selection 
men have finally become to be monitors, and that the unfit tempera- 
mentally and physically have fallen by the wayside. The terrible 
strain of the work, the accidents and natural elimination, have, 
dropped the weaklings and the hypersensitive to motion type by the 
roadside. 

If this group of men represents our highest type of air men, then 
certainly if these physical findings correspond exactly with the 
original standards for admission into the service, we may conclude 
that these requirements as laid down in the original *'609'' examina- 
tions were very close to the ideal. 

One suggestion which was constantly made in America, was that 
practice would materially lower the nystagmus and other vestibular 
reaction times. The analysis in Table 9, as well as statistics pre- 
viously given, effectively disproves this theory. Fields 2, 5, 8, and 

9 were given over almost exclusively to instruction, in acrobatics. 
Some of these monitors were in the air five and six hours a day, 

doing various forms of air stunting, such as tail spins, turnings, loops, 
etc. Certainly, if we are to find the influence of constant move- 
ment in cutting down the nystagmus or influencing the other tests, 
we would find it here. 

Table 9. — Comparison of reactions of monitors from various fields, 

79 cases, all fields, nystagmus to right 24. 40 

3 cases, field,, nystagmus to right 26. 6 

5 cases, field 9, nystagmus to right 21 

10 cases, field 5, nystagmus to right 22. 5 

29 cases, field 2, nystagmus to right 25. 1 

78 cases, all fields, nystagmus to left 24. 32 

9 cases, field 5, nystagmus to left 26. 4 

5 cases, field 9, nystagmus to left ^ 21. 6 

10 cases, field 5, nystagmus to left 22. 3 

29 cases, field 2, nystagmus to left j i 24. 3 

79 cases, all fields, P. P. to right, with the right hand 2. 27 

9 cases, field 8, P. P. to right, with the right hand *. 2. 6 

5 cases, field 9, P. P. to right, with right hand 2. 

10 cases, field 5, P. P. to right, with right hand 2. 2 

29 cases, field 2, P. P. to right, with right hand : 2. 3 

79 cases, all fields, P. P. to right, with left hand 2. 25 

9 cases, field 8, P. P. to right, with loft hand 2. 4 

6 cases field 9, P. P. to right, with loft hand 2. 2 

10 cases, field 5, P. P. to right, with left hand 2. 3 
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Table 9. — Comparison of reactions of monitors from various fields — Gontinued. 

29 cases, field 2, P. P. to right, with left hapd « 2.4 

78 cases, all fields, P. P. to left, with right hand 2. 35 

9 cases, field 8, P. P. to left, with right hand .\ 2.4 

5 cases, field 9, P. P. to left, with right hand 2.4 

10 cases, field 5, P. P. to left, with right hand 2.2 

29 cases, field 2, P. P. to left, with right hand 2. 5 

79 cases, all fields, P. P. to left, with left hand 2. 34 

9 cases, field 8, P. P. to left, with left hand 2. 6 

5 cases, field 9, P. P. to left, with left hand 2. 

10 cases, field 5, P. P. to left, with left hand 1. 9 

29 cases, field 2, P. P. to left, with left hand 2. 3 

76 cases, all fields, vertigo 17. 9 

9 cases, field 3, vertigo 23. 2< 

5 cases, field 9, vertigo 17. 

10 cases, field 5, vertigo • 15. 3 

29 cases, field 2, vertigo. . . . : 16. 7 

Table 10. — Monitors, taken by fields. 

FIELD 2. 



No. 



106. 
315. 



Date. 



316.., 



325 

328 

329 

330 

332 

334 

335 

336 

337 

339 

340 

341 , 

348 

349 , 

350 , 

352 , 

362 , 



Oct. 1,1918 
Oct. 13,1918 

....do 



Oct. 14,1918 

do 

do 

do 

Oct. 13,1918 

Oct. 14,1918 

do 

do 

do 

Oct. 15,1918 

do. 

do. 

do 

Oct. 18,1918 
do 



Name. 



363 

364 ; Nov. 18,1918 

471 * do 



472, 



Nov. 26,1918 



D.H 

Q. £. D. .. . . 

J. H. X .... . 

H. B. H. . .. 
A.M. B., jr< 

W.J.R 

A. B. M. . .. 
B.M.W...- 
T.L.D 

J. F. aX. .. .. 

A. B.D. .. . . 
H. F. D 

TV . £. A... . 

R.C.0 

J. A. tT •».«. 

F.W.H.-.. 
H.W.S.... 

J.W.S 

XX. O. f . . .. . 
Yit £.C. . .. 
O.V.W.... 
W.M.W... 
J. B. S.. .. . . 

B. F.C. ... . 



Total 
hours. 



120 
120 

100 

120 
325 
450 

80 
200 
200 
200 
150 
4,500 
200 
180 
250 
500 
300 
130 
250 

j60 

60 
200 
340 

80 



Nys. 



30-^0 
16-17 

22-24 

24-28 
15-16 
22-24 
12-11 
18-17 
22-28 
22-24 
30-28 
20-20 
22-24 
20-20 
22-23 
26-25 
35-34 
33-32 
23-24 
33-30 
26-27 
24-26 
22-20 
30-30 



P.P. 



2-2 

2-2 

2-2 

2-2 

2-2 

3-2 

2-3 

3-2 

1-1 

1-1 

2-2 

3-2 

1-1 

1-1 

2-2 

1-2 

2-3 

3-2 

2-2 

3-2 

3-3 

2-3 

2-3 

3-2 

2-2 

3-2 

8-3 

3-3 

2-2 

2-2 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-2 

2-3 

3-3 

3-3 

3-3 

4-3 

3-3 

3-2 

3-2 

3-3 

3-3 

3-3 



Vert. 



} 



} 



12-12 
4-4 

12 

10 
12 
16 
8 
5-5 
16 
12 
20 
20 
20 
24 
22 
8 
22 
50 
12 
20 
20 
18 
12 
26 



Falling. 



Sub.nonn. 
Norm. 

Do. 

Do. 
Do. 
Do. 



Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
SI. exag. 
Norm. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 



C 
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Table 10. — Monitors y taken by fields — ^Continued. 

FIELD 2— CJontinued. 



473. 
474. 
483. 
491. 
514. 



No. 



Date. 



Nov. 26, 1918 
do 



Nov. 18,1918 
Nov. 27,1918 
do 



Name. 



J.P.M.... 
W.W.R.. 
E. A. G...'. 

R.G 

C.P.M... 



Total 
hours. 



225 
200 
00 
200 
160 



Nya. 



32-33 
26-26 
20-21 
25-25 
27-28 



P.P. 



2-2 
2-2 
2-2 
2-2 
2-2 
3-2 
3-4 
3-3 
2-2 
3-2 



Vert.* 



} 



23 

18 
18 
25 
22 



Falling. 



Norm. 
Do. 
Do. 
Do. 
Do. 



FIELD 3. 



311. 
361. 
366. 
367. 
383. 
389. 
404. 
440. 



Oct. 11,1918 

do 

Oct. 18,1918 
do 



Oct. 20,1918 

do... 

Nov. 20,1918 
Nov. 22,1918 



A.'M.B... 
S.F.A.... 
B. H. B . . . 
R.S.O.... 
W.R.B... 
G.D.F.... 
A.J.R.... 
H.L 



500 
150 
200 
200 
45 
560 
250 
400 



28-24 
1^17 
22-22 
26-26 
26-26 
30-30 
28-29 
30-29 



16 


Norm. 


24-25 


Do. 


14 


Do. 


27 


Do. 


22-22 


Do. 


22 


Do. 


20 


Do. 


20 


Do. 



FIELD 5. 



71... 
303.. 
317.. 
318.. 
324.. 
331.. 
333.. 
338.. 
351., 
353.. 



Sept. 26,1918 

Oct. 11,1918 

Oct. 13,1918 

do 



Oct. 12,1918 
Oct. 14,1918 

do 

Oct. 13,1918 

Oct. 15,1918 

do 



R.R 

C.S.G 

L.L.H 

H.E.W 

H.C.M 

W.J.H 

W.S 

F.W.M.,jr... 

J.E.M 

L. M. D 



30 
200 
1,200 
400 
270 
750 
400 
550 
250 
250 



21-23 
20-22 
24-23 
28-30 
22-20 
26-26 
16-17 
23-22 
22-23 
23-22 



2-2 
2-2 
1-3 
3-1 
3-3 
2-3 
3-2 
2-2 
2-2 
2-2 

1-1 
1-1 
3-3 
2-2 
1-1 
1-1 
3-3 
3-2 



} 



34 
15 
15 
20 
17 
6 
5-^ 
16 
10 



Norm. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



66.. 
41.. 
356. 
357. 
358. 
359. 
384. 
385. 
386. 
391. 



FIELD 8. 



Sept. 24, 1918 

Oct. 16,1918 

do 



.do. 



.do. 



do 

Oct. 20,1918 

do 

do 

do 



LD.F.. 
D.K.... 
W.D.H. 
H. B. o. . 
A.P.F.. 
S. £. L . . 
V.D.H. 
G.S.V.. 
J. jx» L/. . • 
L. S. S. . 



60 
325 
300 
200 
200 
140 
150 
300 
800 
390 



20-20 
25-26 
25-25 
25-25 
25-24 
20-22 
36-30 
27-28 
33-34 
30-30 



2-2 
2-2 
3-3 
3-3 
2-2 
2-2 
2-2 
2-2 
2-2 
2-2 
2-3 
3-2 
5-4 
4-5 
2-2 
2-2 
3-3 
3-3 
3-1 
1-3 



28 
25 
28 
22 
14 
28 
15 
20 
29 



Norm. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



AVIATION MEDICINE IN THE A. E. F. 



153 



376..... 
377 



378. 
379. 
403. 



No. 



Table 10. — Monitors ^ taken hy fields — Continued. 

FIELD 9. 



Date. 



Oct. 19,1918 

> • • • aUda ••••••■ 



.do, 
.do. 
.do. 



Name. 



Total 
hours. 



H.W.P 

J.C.P.Jr 

\j» F« JK* ••••••• 

0* ly* JUL* •••■••• 
R.H.Mc 



150 
40 

102 
200 
100 




Fallin!?. 



Norm. 
Do. 

Do. 
Do. 
Do. 



FIELD 10. 



387. 
388. 
390. 
56.. 
417. 
406. 
419. 
420. 
430. 
403. 
122. 
418. 
704. 



Oct. 19,1918 
do 



Oct. 20,1918 
Oct. 19,1918 
Oct. 20,1918 

.....do 

do 

Oct. 19,1918 

Oct. 20,1918 

do 



Sept. 30,1918 
Nov. 19,1918 
Dec. 19,1918 



R. B. V .... 
S.E.D.... 
J.K.N.... 

J.C 

P.V.A.... 
S. L. B . . . , 
W.T.E... 
J. W. £. . . . 
G. A. B... , 
T.V.L.... 

LJ.H 

G.C.P.... 
A. E. G... . 



150 
200 
100 
110 
200 
350 

• • • * • 

400 
250 
175 



150 
300 



25-25 
26-25 
26-26 
25-20 
26-26 
26-26 
28-27 
30-30 
26-26 
26-26 
27-26 
18-20 
30-30 



2-2 
2-2 
2-2 
2-2 
2-1 
1-2 
2-4 
3-1 
2-2 
2-2 
2-2 
2-2 
1-1 
1-1 
2-2 
2-2 
3-3 
3-3 
2-2 
2-2 
2-1 
2-2 
2-2 
2-2 
1-1 
1-1 



Norm. 

Do. 

Do. 
Moderate. 
Norm. 

Do. 

Do. 

Do. 
Exag. 
Norm. 

Do. 

Do. 

Do. 



FIELD NOT GIVEN. 



431. 

475. 
18. 



Nov. 23,1918 

Nov. 8,1918 
Nov. 9,1918 



D.M.Y... 

W.E.W.. 
J.Q.K.Jr. 



350 

400 
38 



20-19 
22-21 




6 
15 



Norm. 

Do. 
Do. 



Table 10 gives the detailed findings of the monitors by fields. A 
comparison of these tables shows no constant variation. We are 
always forced back to the same conclusion that there is no evidence 
that actual flying conditions lower the labyrinth reactions, but that 
the general averages given in Table I represent the true status, both 
as to the experienced and nonoxperienced fliers. The difference 
between the two groups is simply in their ability to adapt themselves 
to the vertigo and not have it interfere with their air work. 

THE MEN FROM THE FRONT. 

Naturally, the one group which the Medical Research Board desired 
to make a study of was the men who had been subjected to the 
actual strain of fighting. 
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In this we were somewhat disappomted as far as any f ar-reachmg 
effects in the way of staleness were concerned. Our men were not 
subjected to the fearful strains that the English and French had to 
endure during the first three years of the war, and in addition many 
of them, as can be seen by the following tables, had but a few short 
hours over the lines. Our observation of these 110 men, who had 
actually had experience at the front, with from 40 to 250 hours 
over the line, leads us to the inevitable conclusion — ^the general 
type is the same; the comparison of the labyrinth reactions shows no 
striking changes. 

Table 11. — Summary of labyrinth findings — Taken from Maj, Schneider^ 8 stvdy of men 

returned from front, 

[Numbers refer to history numbers.] 



No. 



487 
490 
492 
512 
513 
516 
531 
532 
534 
535 
536 
537 
546 
547 
552 
561 
562 
563 
566 
567 
568 
569 
570 
571 
572 
573 
574 
577 
578 
579 
580 
681 
582 
583 
584 
585 
586 
587 
591 
592 
596 
597 
605 
607 
533 
588 
613 
619 
620 
621 
622 
623 
625 
635 
624 
637 
639 
640 



Hours. 


Nys. R. 


350 


20 


300 


20 


300 


25 


230 


26 


300 


25 


450 


24 


250 


31 


290 


26 


300 


25 


300 


16 


500 


27 


80 


20 


325 


26 


350 


22 


150 


20 


350 


27 


300 


22 


175 


22 


200 


25 


250 


27 


250 


15 


120 


25 


240 


20 


200 


20 


120 


20 


300 


22 


150 


27 


200 


30 


160 


22 


350 


28 


225 


17 


210 


22 


150 


25 


125 


16 


250 


27 


150 


26 


250 


26 


140 


26 


110 


28 


250 


25 


300 


22 


325 


23 


150 


24 


200 


20 


175 


24 


200 


22 


300 


28 


700 


21 


125 


25 


450 


25 


450 


25 


255 


18 


350 


26 


800 


21 


650 


30 


250 


29 


175 


21 


I 250 


13 



Nys.L. 



20 
20 
25 
26 
25 
24 
30 
26 
24 
16 
27 
20 
28 
22 
20 
28 
24 
23 
25 
26 
15 
25 
25 
22 
21 
20 
29 
31 
20 
28 
19 
24 
25 
16 
25 
26 
28 
26 
27 
27 
24 
24 
24 
21 
23 
22 
31 
20 
26 
27 
27 
15 
28 
22 
29 
33 
20 
14 

» Offlcial. 



P.P.R. 



2-2 
2-2 
2-2 
3-2 
3-2 
3-2 
3-4 
2-1 
1-1 
1-1 
3-3 
3-4 
3-3 
1-2 
2-2 
1-1 
2-2 
3-2 
3-3 
2-2 
1-2 
2-2 
•2-2 
1-1 
2-2 
1-1 
3-4 
3-3 
2-2 
4-4 
2-2 
2-2 
3-3 
1-1 
3-3 
4-4 
3-3 
3-2 
3-3 
2-1 
2-2 
1-1 
3-2 
3-3 
2-2 
3-2 
2-4 
2-2 
2-1 
3-3 
2-2 
2-1 
2-2 
2-1 
2-2 
4-5 
2-1 
1-2 



« Unofficial. 



P.P.L. 


F. 


V. 


Date 
arrived. 


Hours. 


Com- 
bats. 




N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

•n" 

N 
Sub.N 

N 

N 

N 

N 
Sub.N 

N 

N 
Sub.N 

N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 


21 
17 
31 
18 
25 
15 
25 
18 
16 
12 
28 
9 
26 
15 
15 

11 
16 
18 
19 
5 
16-13 
20 
13 
14 
15 
12 
25 
22 
17 
20 
32 
20 
20 
15 
20 
18 
25 
12 
22 
22 
17 
13 
26 
27 
19 
17 
23 
14 
12 
21 
13 
12 
12 
15 
20 
28 
12 
15 




243 

250 

180 

150 



40 

200 

215 

200 

200 

200 



185 



30 











52 

45 

80 

75 

2 

76 

8 

60 

12 

76 

80 

50 



35 

60 

60 



21 

50 

69 

120 

40 

40 



125 

90 

70 

40 



40 

400 

120 

112 



60 

116 

60 

100 


8" 

20 


2-2 




2-2 




2-3 




2-3 




2-3 




3-5 




1-2 




1-1 




1-1 




3-3 




3-3 




3-3 




2-2 




2-2 




1-1 




2-2 




2-3 




3-3 




2-2 




2-1 




2-2 




2-2 




1-1 




2-2 




1-1 




3-3 




3-3 




2-2 




4-4 




2-2 




2-2 




3-3 




1-1 




3-3 




4-4 




3-3 




2-3 




3-3 




1-2 




2-2 




1-1 




2-3 




2-2 




2-2 




2-3 




3-2 




3-3 




3-2 




3-3 




3-3 




1-2 




3-2 




1-2 




2-2 








1-1 
3-2 


N 


Sept. 7 
July 25 



Huns. 






15 


1 

6i 

1 

4i 















1 







1 
1 




1 

2 

1 




1 




<9 
»2 
M 


12 
14 

5 
16 


12 
15 
«1 

6 
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Table 11. — Stanmary of labyrinth findings — Taken from Maj. Schneider* s study of men 

return^ from front — Continued . 



No. 


Hours. 


Nys-R. 


Ny8.L. 


P.P.R. 


P.P.L. 


F. 


V. 


Date 
arrived. 


Hours. 


Com- 
bats. 


Huns. 


641 


1,000 


24 


26 


2-2 


2-2 




14 


Aug. 


18 


60 


12 


12 


642 


200 


20 


20 


2-2 


2-2 




12 






84 




3 


643 


200 


27 


29 


1-1 


2-1 




16 




100 




1 


645 


275 


23 


23 


3-4 


2-2 


S 


18 


May 


19 


200 


50 


12 


646 


250 


21 


21 


1-2 


2-2 




13 






80 







647 


350 


32 


32 


2-2 


2-2 




27 




70 




(») 
2 


650 


250 


24 


26 


4-4 


4-5 


s 


131 




180 




653 


250 


18 


20 


2-2 


2-2 


s 


10 


Aug. 


21 


63 


8 


(«) 


654 


200 


28 


24 


2-2 


2-2 


s 


13 


July 


3 


140 


6 


2 


655 


250 


31 


30 


2-2 


3-3 




32 






100 


1 


1 


656 


212 


26 


26 


2-2 


2-2 




15 


Aug. 


16 


100 


6 





657 


200 


26 


26 


2-2 


2^2 


s 


18 


Aug. 


27 


96 


12 





658 


200 


18 


17 


3-3 


3-3 




35 


July 


16 


110 


26 





660 


200 
300 


26 
22 












.. .do.. 




120 
40 


50 
. 2 


'\ 


661 


22 


2-2 


2-2 


s 


20 


July 


10 


663 


200 


20 


20 


2-2 


2-2 




15 


Aug. 


25 


100 


3 





664 


300 


30 


30 


3-3 


3-3 




46 


Aug. 


26 


100 


6 


ft2 


665 


225 


26 


26 


2-2 


2-2 




12 






25 







666 


150 
100 
176 


20 
37 
26 


20 
38 
26 


2-2 
3-3 
2-2 


2-2 
3-3 
2-2 


s 


16 
26 
24 





10 






667 


Dec. 

Aug. 


1 
11 






668 


54 


' " 'io' 


" ■ *ii 


669 


120 


27 


28 


3-3 


3-3 


s 


30 


Oct. 


3 


26 


4 


1 1 


670 


300 


18 


19 


1-1 


1-1 


s 


10 


July 


20 


160 


60 


(•) 


671 


250 


20 


18 


2-2 


2-2 


s 


10 


Aug. 


15 


100 


6 


C») 


672 


325 


16 


17 


1-1 


1-1 


s 


15 






60 




>3 


673 


250 


18 


18 


2-1 


1-2 


s 


14 


Feb. 


15 


125 


20 





675 


300 


20 


20 


3-3 


3-3 


S. L. 
type. 


36 


July 


18 


106 


40 


(•) 


676 


450 


28 


27 


3-3 


3-3 


Hy^r. 


30 


Jime 


26 


260 


100 


12 


677 


250 


31 


27 


2-3 


2-2 


26 






130 







678 


120 


31 


30 


2-2 


2-2 


N 


22 


Sept. 


16 


33 


6 


2 


679 


110 
375 
180 


30 
30 
18 


29 
27 
18 


2-2 


2-2 


N 


15 
29 
17 












680 


July 
May 


1 
16 


100 
75 



20 





681 


1-1 


1-1 


N 


12 


682 


300 
250 


30 
27 


32 
25 


3-3 
2-2 


3-3 
2-2 


N 
N 


22 
16 












683 


Feb. 


19 


135 


25 


' 16 


685 


300 


24 


23 


2-2 


2-3 


N 


18 


July 


20 


100 


15 


',W 


. 687 


350 


22 


22 


3-2 


2-2 


N 


20 


Apr. 


16 


154 


18 


•' 8 


688 


250 


17 


18 


2-2 


3-2 


N 


22 


Sept. 


1 


55 


5 


(10) 


691 


200 


37 


35 


4-3 


«-4 


N 


21 


May 


31 


100 








692 


160 


24 


22 


2-1 


1-1 


N 


12 


June 


1 


110 


9 


6 


693 


190 


26 


26 


6-3 


4-4 


N 


19 


June 


22 


105 


20 


4 


694 


210 


24 


24 


2-2 


3-2 


N 


16 


May 


14 


120 


10-40 


4-«2 


695 


200 


25 


25 


3-3 


3-3 


N 


20 


May 


20 


60 


34 


3-1 


696 


225 


22 


22 


2-2 


2-2 


N 


12 


May 


14 


80 


10 


2-4 


697 


300 


21 


' 21 


3-2 


2-2 


Sub.N 


20 


May 


6 


160 


87 


6 


699 




25 


25 


3-3 


3-3 




25 


Jan. 


19 


40 




1 


701 


85 
180 


28 
26 


28 
26 


4-4 
2-2 


4-6 
2-2 


N 
N 


28 
20 






12 
25 


8 





707 


July 


29 


12 


708 


• 300 


22 


23 


2-2 


3-2 


N 


29 


Apr. 


15 




30 


15 


714 


100 
250 


20 
20 


20 
20 


1-1 
1-1 


1-1 
1-1 


N 
None. 


15 
25 






3i 
30 


i" 


2-«l 


716 


Aug. 


28 


1-111 


717 


200 
280. 


11 
22 


12 
22 


2-1 
4-3 


0-1 
4-3 


N 
N 


11-13 


...do. 
Aug. 




100 
60 


8 
8 


13 


718 


11 


15 


719 


100 


20 


22 


3-3 


3-2 


N 




Sept. 


29 


15 


2 


l-i«2 


720 


150 


18 


18 


1-1 


1-1 


N 




Sept. 


18 


42 


3 


11 


721 


200 


19 


18 


2-2 


2-2 


•N. 


i4-i5J 


Aug. 


26 


70 


6 


14 


723 


250 
400 
200 


18 
20 
20 


19 
20 
20 


2-2 
2-2 
3-2 


3-2 
2-2 
2-3 


N 
N 
N 


16 

15" 

23 












725 




60 


3 


«2 


Jan. 3 



















1 Official. 

« Unofficial. 

» 3 official; 2 unofficial. 

* 1 balloon; 2 unofficial. 



6 1 balloon. 

« 1 official; 2 unofficial. 
' 1 official; 1 unofficial. 
8 2 balloons; 3 unofficial. 



» 5 balloons; 7 official; 2 planes. 

10 3 balloons; 1 plane. 

11 Assist. 
It Shared. 



All these men were examined between Nov. 27, 1918, to Jan. 3, 1919. 

The ages varied between 19 and 31. 

The medical examination in all cases was normal except as follows: 512, not fit to fly B; 531, heart not 
fit; 561, suggest class B; 577, pus in urine; 591, needs rest; 597, class B; 533, not fit; 645, stale now; 650, stale 
B; 655, not fit to fly; 658, needs rest; 660, not fit, B; 661, not fit to fly; 666, cardio vascular instability; 672, 
class B; 673, not fit, B; 675, needs rest; 680, needs rest; 688, stale; 699, unfit, B; 701, unfit. 

All eye findings were normal except 692, B class, and 721, unfit. 

The ear findings were all normal except 512. not nt to fiy ; B, chronic rhinitis; 568, frontal sinusitis, radical 
operation four years ago; 581, tonsilitis, B, chronic enlarged cervical glands; 637, hypersensitive, C tests 
not completed on account of nausea; does not feel fit; 655, hjrpersensitive, nausea and vomiting, hypersensi- 
tive to motion; 668, slightly hypersensitive, slight nausea, probably stale; 660, hypersensitive, could not 
complete turning, has been sick at stomach for several days: 661 , not fit to fly; bronchitis .infection posterior 
sinuses; 666, tonsils .septic; 676, hyx)ersensitive , exaggerated falling nausea; 670, should have tonsils removed . 
Septic tonsils; 671, not fit, ethmoiditis acute; 676, hypersensitive to turning motion: stale. Uren; 717, 
slightly subnormal, in labyrinth findings, no indication that it afifected fiving. 

Neurologically and from personality studv all O. K. or of A type except 561, not fit; 578, not fit; 580, 
stale; 596, stale, B; 597, stale, B; 624, stale; 650, B. 
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Table 11 gives a detailed review of the labyrinthine findings in 
these men. In the column of remarks can be seen the hours over the 
lines and the number of air victories placed to their credit. We are 
impressed with the few whose nystagmus time goes over 35 seconds — 
only one case on both sides. 

One man (637), who was hypersensitive and could not have his 
test completed on account of the nausea, had 29-30 seconds and 4-5 
past pointing and was credited as an American ace. 

The second (655), with 31-36 seconds nystagmus, was also hyper- 
sensitive and brought do^n two planes. 

A third (660), with 26 seconds, was also nauseated. 

The rest were all in the normal class. The three exceptions with 
no excessive nystagmus showed evidences of staleness and were 
temporarily indisposed. 

If we refer again to the general summary given in Table 1 we note 
how closely these men approach the general average. More inter- 
esting, however, is the fact that when Table 11 is studied in detail 
we note, as in the monitor group study, an absence of the hypersen- 
sitive to motion type. 

It is the striking normality of the successful type that interests us, 
a type which had to be picked out, as far as the labyrinth is concerned, 
almost empirically at the beginning of the war. . These statistics 
speak volumes for the accuracy and soundness of the original 
standards. 

Table 12. — Study of American aces. 



No. 

512.. 
625.. 
637.. 
640.. 
675.. 

708. . 
534.. 
567.. 



Date. 


Nov. 


29 


Dec. 


9 


Dec. 


7 


Dec. 


9 


Dec. 


14 


Dec. 


19 


Dec. 


3 


Dec. 


2 



Name and ranlr. 


Age. 


Hours. 


Nys. 


Past 
pointing. 


Ver- 
tigo. 


Falling. 


Buokley,oaptain. 

Stevall, first lieu- 
tenant. 

Steerley, first 
lieutenant. 

Guthrie, first lieu- 
tenant. 

LufT, first lieu- 
tenant. 

Healey, first lieu- 
tenant. 

Oliver, first lieu- 
tenant. 

Clark, second 
lieutenant. 


YT8, 7M. 

22 8 

23 9 
22 1 
22 7 

22 5 

24 8 

23 8 
20 8 


230 
350 
250 
250 
300 

300 
300 
250 


26-26 
26-28 
29-33 
13-14 
20-20 

22-23 
25-24 
27-26 


3-2 2-3 
2-2 3-2 
4-5 

1-2 3-2 
3-3 3-3 

2-2 3-2 
1-1 I-l 
2-2 2-2 


18 
12 
28 
15 
35 

29 

16 

5 


Normal 

• • • • aUv* «•■••• 


Normal 

SUghtly hy- 
persen- 
sitive. 

Normal 

do 

do 



Remarks. 



Not fit to 

fly(B). 
Normal. 

Do. 

Do. 

Needs rest 

Normal. 
Do. 
Do. 



It is a matter of interest purely that we tabulate eight men. Table 
12, examined by the Medical Research Board, who had brought 
down five or more enemies, thus putting them in the class of American 



aces. 
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Fifty records of so-called hypersensitive labyrinths are divided into 
six types, as follows: 

Typ^ 1. Nystagmus, Over BO Seconds; Vertigo, Over 22 Seconds; Exaggerated Falling 

Eight pilots sent to the laboratory from field No. 3 because they 
were sick and dizzy in the air. All cases gave a history of seasick- 
ness, car sickness, and merry-go-round sickness. Nystagmus from 
30 to 40 seconds, vertigo from 22 to 42 seconds; falling, exaggerated. 
Four were nauseated while in the chair and four were not. 

Six pilots discontinued training at this time because of air sickness. 
One pilot was sent back to training, got into an unintentional tail 
spin on his first solo flight, and crashed. Two broken legs caused 
him to discontinue training. One pilot continued through the 
training with a fair flying record. 

Type 2. Nystagmus, Under SO Seconds; Vertigo, Over 22 Seconds; Exaggerated 
Falling. 

Eleven pilots sent to the laboratory because they were sick or 
dizzy in the air. Eight of them gave a history of sea, car, and merry- 
go-round sickness. Nystagmus, 20 to 28 seconds; vertigo, 22 to 53 
seconds; falling, exaggerated. Six wore nauseated while in the 
chair and five were not. 

Seven pilots of this type discontinued training at this time because 
of air sickness. Two of the four who continued had good flying 
records', one fair to good, and one fair. 

Type 8. Nystagmus, Under SO Seconds; Vertigo, Under 22 Seconds; Exaggerated 
Falling. 

Five pilots sent to the laboratory because they were dizzy in the 
air. One pilot gave a history of sea, car, and merry-go-round sick- 
ness. Nystagmus, 20 to 30 seconds; vertigo, 16 to 22 seconds; 
falling, exaggerated. Three were nauseated while in the chair, two 
were not. 

Two pilots of this type discontinued trahiing at this time because 
of dizziness. Two made good flying records and one only fair. 

Type 4. Nystagmus, Under 30 Seconds; Vertigo, Variable; Normal Falling. 

Seven pilots sent to the laboratory because they vomited in the 
air. History of nausea and vomiting l)ut no dizziness. Always 
fool fit aftor emptying the stomach. Nystagmus, 13 to 26 seconds; 
vertigo, to 40 seconds; falling, normal. Two were nauseated while 
in tho chair. 

One pilot of this typo discontinued training after the armistice 
was signed. Ho had {)ut up with tho vomiting until this time. Two 
made good flying records, two wore ordered to duty as ferry pilots, 
and two made fair records. 
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G. S. C.f first lieutenant; 4} months at the 
front; flight commander; 3 Huns official. 
No history of disziness. 



Nys. 


Vert. 


P.P. 


Falling. 


20 
20 


} - 


/ 2-2 
\ 2-2 


>Normal. 




Fig. in.— Normal curve made by pilot with four and a half months' flying at the firont. 



G. B. F.; monitor field 3; 500 
hours flying 22,000 feet. 



Nys. 


Vert. 


P.P. 


30 
30 


} - 


/ 3-2 
\ 3-4 



o 



right. 



J 



Fio. IV.— Normal curve made by a monitor irom. field 3, where much acrobatic flying is done. 
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6. F.^ hjperSBnsltlYe to matlon; couM not pasa 
■vro work; alck In air, uaslck; car sEclc; merr;- 
go-round sick. 9,000 leet. 45 hours. 



Nys. 


Vert. 


P.P." 


Eag.tmm- 


U 


} » 


{ t! 


)"— ■ 




o 




Uade good on one occasion, which was a day 
alter drinking wine. Later tailed Co make good. 
Class B.;i Hypersensitive lahyrlnth. 



Pro. VI.— CiUYe Olft hypecsentitiTe labyrinth ahowa marked stimulation and compression. 
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continued their training, and especially where they had done con 
siderable stunt flying. This has not been confirmed because previous 
records were not available. 

One pilot, a professional gymnast with a nystagmus of 12 seconds, 
no past pointing and no falling, showed both labyrinths functioning 
but imequal when douched. He passed a most satisfactory exam- 
ination in the avro (airplane) and made a good flying record. 

Another pilot, the best exhibition flier at this field, had responses 
far below the average. He had perfect control of a ship, doing such 
maneuvers as vertical banks around the water tower, coming out of 
a loop at the top in a half barrel roll, and looping a monoplane 300 
consecutive times in 67 minutes. 

The results of labyrinthine stimulation vary greatly. They are 
influenced by anything that may upset the general nervous tone, such 
as acute and chronic infections; drug toxaemia (alcohol and cigarettes) ; 
and prolonged nervous strain (staleness). Col. Birley of the British 
Air Medical Service first called attention to the latter and it was found 
in several fliers returning from the front. 

Finally it would seem that the kinetic static labyrinth is a retro- 
grade organ in man, being highly developed in birds, less so in fish 
and least in man. It undoubtedly undergoes training with the 
pilot. By force of will, many hypersensitive labyrinths are over- 
come during training. A fimctionating labyrinth should be required 
of a pilot, but there should be no set limits on nystagmus. It would 
be a safe rule to disqualify those who fall in the first and second types 
of the classification. 
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proper lenses to be worn in the goggles was an important part of this 
work. 

The dazzling of the retina by artificial lights and by the sun 
is a most important subject. Zade examined 150 men from his 
service for the after effects of dazzUng, but he did not discover a single 
case of scotoma. Among 162 men examined in the Antiaircraft 
Service, he found that 31 members of gun crews showed scotomata 
following retinal dazzling. The scotomata in these cases were always 
peripheral and usually in the lower part of the visual field, in the neigh- 
borhood of the 40° and 50° meridians. That the aviator is occa- 
sionally blinded by glaring light is well known, and two accidents 
from this cause have been reported — one from blinding in daylight 
and the other from the dazzling effect of a searchlight. 

The treatment of the ordinary ocular troubles fell naturally under 
our superyision. 

Table 1. — Summary of eye examinations. 



and treatments: 

Am: Itonber of Individual cases 794 

B". '^EbCal examinations and treatment 1, 074 

SpaeU flEksmlnfrtionB: 

iu'Moinitdn 70 

"B. Testam.. 8 

O- 'Hkn from American front 112 

D.' French fliers 12 



• 



A. Oopgenital anomalies — 

1. Arterial loop on right disk 1 

B. Color blindness 3 

C. Lids— 

1. Marginal blepharitis : 14 

2. Burn of lids 1 

D. Lachrymal apparatus — 

1. Stenosis of right lachrymal duct 1 

E. Conjunctiva — 

1. Chronic conjunctivitis 5 

2. Follicular conjunctivitis 1 

3. Acute conjunctivitis 1 

4. Muco-purulent conjunctivitis 1 

F. Cornea — 

1 . Macula of cornea • 1 

2. Nebula of cornea (traumatic) 1 

G. Irifr- 

1. Foreign body in right iris 1 

H. Choroid— 

1. Chorio-retinitis 7 

2. Rupture of choroid with secondary partial atrophy 1 

I. Retina — 

1. ^euro-retinitis 1 
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Table 1. — Summary oj eye examinations — Continued. 

Diagnoses — Continued. 
J. Optic nerve — 

1. Optic neuritis. , 8 

2. Optic atrophy 2 

3. Traumatic neurosis (hysterical amblyopia) 1 

K. Arteries — 

1. Arterio-scleroeis 1 

L. Muscles — 

1. Convergence insufficiency ^ 74 

2. Convergence excess 2 

3. Divergence excess 11 

4. Divergent strabismus 2 

5. Muscle imbalance 1 

6. Fusion sense defect 1 

7. Paralysis of left inferior rectus .-. 1 

8. Paralysis of left levator palpebrae superioris 1 

9. Paralysis of right superior rectus 2 

10. Paralysis of right superior oblique 1 

M. Refraction — 

1. Emmetropia 431 

2. Hypermetropia 213 

3. "Compound hypermetropic astigmatism 10 

4. Hypermetropic astigmatism , 13 

5. Compound myopic astigmatism 5 

6. Myopic astigmatism 7 

7. Myopia 12 

8. Mixed astigmatism 4 

The ocular difficulties that arose from nose and throat infections 
formed another part of the work of the Ophthalmological Department. 
In a number of these cases there was an enlargement of the blind spot — 
a condition most important to detect in the aviator. In mapping out 
the blind spots the Hare perimeter was used, the head of the subject 
being kept accurately fixed by using a wooden tongue depressor as a 
mouth bite. A 1-millimeter black dot was made upon the back of the 
pilot's own history card (5 by 8), which was fixed upon the arc of the 
perimeter at 27 centimeters distance from the front of the cornea. 
This dot corresponds to the center of rotation of the arc of the per- 
imeter. A 3-millimeter black circle upon a light rod was used as a 
test object. This method had the advantage of saving time, detecting 
very small enlargements of the blind spot, and preserving upon the 
permanent history record the graphic, diagrammatic changes in the 
size and contour of the spot, as shown in Fig. III. 

EFFECT OF ALTITUDE. 

During the war the effect of altitude upon the ocular functions was 
of increasing importance owing to the great altitudes at which air 
combats took place. Many physiological studies upon the effects of 
altitude have been made in balloons, in decompression chambers, and 
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In the manual published in 1918 we spoke of the test of visual 
acuity under the influence of nitrite of amyl to ascertain if there 
were any improvement of the vision by an artificial stimulation of 
the cerebral centers. Of the 12 very accurate subjects examined for 
this purpose, only one (a myope) experienced improvement at any 
stage of the tests. In this case the vision grew better owing to the 
relaxation of the accommodation. Practical experience gained later 
has served to increase our belief that the sight of the shghtly myopic 
pilot is less affected by altitude than on^ with hyperopia. 
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FiQ. I v.— Weakening of the duction power of the oonlar muscles from artificial altitude. 



Color Vision. 



From our experience before going to France we feel that there is 
diminution in the power of the retina to recognize colors as the 
altitude increases. We were mindful of this fact, but the cases exam- 
ined were too few and the tests not sufficiently sensitive to permit the 
drawing of any definite conclusions. 



Muscles. 



To avoid repetition, it will be sufficient to say that our practical 
experience in France convinces us that our previous reports were, in 
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excitement, in the first few minutes of a new experience, m® 
forth greater muscular eflfort. But we doubt that the early 
are due to oxygen want. At increasing altitudes, dependii 
the individual, the eye ceases to function. This is second 
cerebral or circulatory breakdown. 

4. The administration of oxygen prevents the onset of chaL, 
to altitude, and quickly restores ocular functions to .normi 
when there is lowered atmospheric pressure. 

5. The results obtained on jthe rebreathing apparatus and 
low-pressure chamber are for practical purposes identical.^ 
experiments that were made after actual flights were small in m 
3)ut they agree with the results obtained at an altitude pn 
..artificially. 

THE EFFECT OF TOBACCO, ALCOHOL, AND DRUGS. 
'Tobacco, 

It is a well-known fact that men living under the strain of j 
Conditions use more tobacco than ordinarily. This was partiei 
true of the aviator at the front, for he frequently had long hoi 
waiting with little to do except smoke. The cigarette was sm< 
almost universally in the Air Service, and many of the men we 
inhaled the smoke from 30 or 40 cigarettes a day. Kjiowing coi 
tions in regard to the use of tobacco, Capt. Underwood testei 
1918, in the ophthalmological department of the Medical Kes< 
Laboratory, Mineola, the effect of smoking on ocular functions, 
has since revised and enlarged his work, which will later be publish^ 

Later on in France there was some research work carried on co| 
ceming the effect of tobacco smoking upon the eyes. The subject 
examined were relatively too few to determine so large a questioi 
or to enable very specific conclusions to be drawn. However, it maj 
be said in general that the inhaling of several cigarettes, or thi 
smoking of one cigar, seemed to impair some of the ocular functions 
for a time, even in habitues. Among the aviators examined at the 
laboratory in France, the effect was transient, passing off, as a rule, 
within an hour. 

Drugs. 

There was also some investigation of the effects of alcohol and such 
drugs as quinine, aspirin, and phenacetin upon the eye functions. 
Here, too, the cases were too few for definite conclusions to be drawn. 
But the importance of having some accurate knowledge of the effect 
of these substances upon the eye is very great. In omt experience a 
number of aeroplane accidents occurred after the fliers had been using 
such drugs as aspirin, phenacetin, bromides, and an advertised remedy 
for seasickness. 
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ANALYSIS OF SPECIAL EYE EXAMINATIONS OF AVIATORS. 

Eye examinations were made of 112 chasse pilots from the Ameri- 
can front (21 of whom were American aces), 70 monitors, 8 testers, 
and 12 French fliers. The results of these examinations are out- 
lined in the following table in which the 21 American aces appear 
twice — ^in a group by themselves and again in the group of fliers 
from the American front. Although 58 per cent of the French fliers 
examined were night bombers, the results show that their eyes were 
well above the average. The table shows that the American ace was 
not ocularly supernormal compared with the French pilots or with 
the other American fliers. But it does show, however, that his 
ocular standard was in line with his other high attributes, for the 
American ace was a remarkably fine specimen of manhood. 

Vision. 

These men, with 442 enemy planes to their credit, had excellent 
uncorrected vision. In 118 cases (53.15 per cent) the vision in the 
right eye was 20/15 or better. In 120 cases (54.05 per cent) the 
vision in the left eye was 20/15 or better. Only 2.7 per cent of the 
number wore correction in their goggles, and those who needed cor- 
recting lenses were myopic and corrected to 20/15 or better. 

Color Vision. 

Every one of the men examined had normal color vision. One 
hundred and twenty-four had flown at the front and the other 78 
had been selected as instructors or testers. Ninety-one and seven 
tenths per cent of the men, questioned about normal color vision, 
declared that it was most necessary; 8.3 per cent considered the 
matter xmimportant, but they themselves passed Jenning's test 
without an error. 

Accommodation. 

According to the present requirements for entrance into our Air 
Service, a near point of accommodation greater than 110 mm. at 20 
years of age; greater than 130 mm. at 25 years; or greater than 150 
nmi. at 30 years, disqualifies. Of the men examined, the average 
near point of accommodation at 20 years of age, in this table is 81.67 
mm., high 90 mm., low 65 mm.; at 25 years, average 104.68 mm., 
high 140 mm., low 80 mm.; at 30 years, average 108 mm., high 120 
nun., low 100 mm. These figures show that the present require- 
ments give sufficient latitude in selection. Although no allowance is 
made for the hypermetropia (which averaged +0.57 D in the total 
number of examinations), these measurements correspond closely 
with Bonder's figures as amended by Duane. 
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Extrinsic Ocular Muscles. 

The duction power of the ocular muscles at 6 meters and at 25 cm. 
should be part of the record. For practical reasons, the adduction 
should be tested last. In this table , at 6 meters the average prism 
divergence is 5.82®, prism convergence 14.1°, and prism sursumver- 
gence 2.54°. At 25 cm. the same tests give correspondingly 16.47°, 
38°, and 2.67°. Therefore, it seems that the converging power 
should never be less than double the diverging power at all distances. 

Near Point of Convergence. 

The average near point of convergence of those men whose ages 
averaged 26.64 years is 47.17 mm. The highest average figm*e of 
66.67 mm. happens to correspond to the average of 31 years of age, 
though four of the men were 32 and two were 35 years old. It would 
seem wise, therefore, to consider a near point of convergence of over 
95 mm. a cause for disqualification. 

The Master Eye. 

To determine whether the master eye gives an indication as to 
which side the pilot looks in landing, 12 aviators were examined. All 
the pilots were right-handed, the right eye was the master eye in 
72.72 per cent, and yet 58.1 per cent looked to the left on landing 
and only 24.9 per cent looked to the right. Eight and five tenths per 
cent looked ahead and 8.5 per cent either side indiscriminately. The 
fact that the pilot was right or left handed or that the right or left 
eye was the master did not give any indication of the side to which 
he would look in landing. 

Stereoscopic Vision. 

All the men examined had normal stereoscopic vision and most of 
them made their judgments quickly and accurately. This fact is 
strongly suggestive of the value of normal stereoscopic vision for the 
successful pilot. 

OPHTHALMOLOGICAL PROBLEMS THAT NEED FURTHER CONSIDERA- 
TION. 

One of the most important of the problems that should have further 
investigation is the question of the effect of altitude upon the visual 
acuity for near and distant vision. The findings for the distance 
would be of particular value if the accommodation were paralyzed 
and the full correction worn during the test. In determining the 
effect of altitude upon near vision, the Johnson apparatus will give 
useful information. The tests made at Mineola to ascertain the 
ocular changes at altitude should be repeated under the added effect 
of cold. 
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The problem of the effect of altitude upon the extra and intraocular 
muscles is a large one and it is most important where it touches the. 
study of stereopsis and the more complicated problems of judging 
distance and direction in flying and in shooting. In this last prob- 
lem some apparatus similar to Spearman's stereoscopic test with the 
latest improvements for recording findings on a smoked drum would 
probably furnish one of the best methods for studying the effect of 
altitude upon stereopsis. In this test the subject endeavors to keep 
two pieces of milk glass (viewed through a sUt) edge to edge. The 
fact that one piece of glass is kept in constant motion by means of a 
small motor necessitates careful attention upon the part of the sub- 
ject. The addition of a timing clock gives some indication of his 
speed in making judgments. The effect of altitude and lowered 
temperature upon accommodation, muscle balq,nce, and muscle 
fatigue are among the problems most worthy of further research. 

The work on color vision requires much investigation, for we con- 
sider that it is most important for the aviator to be able to recognize 
colors rapidly in a reduced light and in a fog. These conditions can 
be approximated in the laboratory. 

The question of dark adaptation is being studied by the Italians, 
the British, and by Capt. Cobb in the Medical Kesearch Laboratory 
at Mineola. When the results of this research work are applied to 
solving the problems of night flying, the photometric value of stars, 
moonlight, white and colored flares, searchUghts, etc, will require 
special investigation. Capt. Jones, working in the Psychological 
Department, University of London, with his modification of the 
Spearman apparatus will soon have some results for publication. 
Prof. Spearman's apparatus is a small box containing a half-watt 
standardized lamp connected with Becker's three-dial resistance . 
coil. After the subject had been ^^hght adapted" by looking at a 
white screen illuminated by a 1,000-candle-power lamp for five min- 
utes, he is placed in complete darkness for five minutes. Small win- 
dows may be opened in the front of the box, permitting the projec- 
tion of light squares upon a concave screen 20, 40, and 50 degrees 
from the central point of fixation, which is a small circle of luminous 
paint. Snellen's 10 and 30 foot type are used opposite the central 
window, and the intensity of illumination is increased until the letters 
or squares are just visible. Examinations are made every few min- 
utes during the entire period of adaptation. 

More careful recording of pupillary diameters and the reactions of 
the irides to hght and a*cconunodation at high altitudes would give 
valuable information as to the general muscle tone and reactions. 
The few tests made at Mineola have been spoken of in the manual. 

Blind angles of the aeroplane were the subject of early study, 
mainly by means of the stereoscopic camera held in the position of 
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the observer's or pilot's head. Bbcamination of these pictures shoirs 
, how easy it is for accidents to occur in planes of the usual construc- 
tion. These pictures also demonstrate how much of the ground is 
visible to the pilot, laterally, in making a landing, but how little he 
can see directly ahead. Pilots often state that they do notlook at the 
ground in landing, but we doubt if they realize how much of the 
groundisaeenwiththeperipheral retina. Thelaigeblindanglestra^bt 
ahead accounts in part for accidents caused by the landing of one 
plane upon another. Maj. Clements, R. A. M. C, heheves that most 
of the head-on collisions occur in angle 17, corresponding to the 
blind spot of the nonnal eye. The cause of these accidents, in his 
judgment, is the fact that many of the fliers suppress the image of 



dangeroua blind angles- 
one eye and the plane ia lost in the blind spot of the other. This 
does not seem Ukely. Probably blind angles of the plane and lack of 
attention upon the part of the pilot would he a better explanation. 
That improved construction wiU soon do away to a great extent 
with blind angles due to the plane, may confidently be predicted, 
and the Loening monoplane (Fig, VII) shown is a big step forward 
in this direction. In the future, mirrors and periacopic apparatus will 
undoubtedly decrease the danger from blind angles. Maj. Clements' 
findings, demonstrating the frequency of partial or complete sup- 
pression of one image by the aviator, are very interesting. The 
number of cases of this kind among our pilots, and the part that 
the blind spot plays in aeroplane accidents, should be studied in this 
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country. Actual testa in planes would yield interesting and valuable 
information in regard to those men who are known to suppress one 
image. • 

Little work has been done upon the effect of altitude and low 
temperature in relation to reaction time. The work upon dis- 
criminating tests under these conditions would be of special value. 

It would be very valuable to determine the reaction time in the 
judgment of distance, direction of motion, form discrimination, color 
discrimination, and orientation in map reading. Such tests would 
aid in the efficacy of classification standards. 

The effects of tobacco, alcohol, phenacetin, aspirin, quinine, etc., 
upon the ocular functions — particularly upon visual reaction time — 
should be thoroughly investigated. It would be valuable, also, to 
make ocular examinations before and shortly after the typhoid 
inoculations. 

GOGGLES. 

While a number of good goggles have been manufactured, there is 
still much room for improvement. Unfortunately, some goggles 
that are distinctly dangerous have been put in circulation; they 
lessen visual acuity; create an irregular astigmatism; limit the field 
of vision; finally certain tints used in the lenses seriously alter the color 
values of objects necessary for following the topography of the ground 
or recognizing certain changing meteorological conditions. A very 
successful British pilot early in the war said in regard to an issued 
goggle: "They woidd be certain death overseas." McCudden, the 
famous British flier, writes: "I am a 'stickler' for details * * *, 
It may sound absurd, but such a thing as having dirty goggles makes 
ftU the difference between getting or not getting the Hun." 

Among the 100 American pilots from the front selected for con- 
f«rence, 86 vere dependent upon goggles in flying, 6 used them only 
occasionally and 8 did not wear them at all. It is reported that 
several of the most famous British aces did not use any protection 
for the eyes in flying. The flier was not always inclined toward the 
wearily of gt^les, chiefly because the average goggle did limit 
materially the extent of the visual fields, and a feeling of diminished 
visual acuity was the result. The British triplex and the goggles 
provided for our fliers early in the war did limit the visual fields to a 
marked extent. In taking the perimetric readings with and without 
the average gobies with the eyes in the primary position 
usually found that the goggles restricted the field of vision a 
in aU meridians. Although the head is capable of much tw 
order to see in aU directions, no goggle should be permit 
restricts vision in any way. One type of goggle used by piai 
alUed fliers gave an almost perfect field of vision, but the pi 
metal edges were dangerous because they were not rolled or 
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Extrinsic Ocular Muscles. 

The duction power of the ocular muscles at 6 meters and at 25 cm. 
should be part of the record. For practical reasons, the adduction 
should be tested last. In this table, at 6 meters the average prism 
divergence is 5.82°, prism convergence 14.1°, and prism sursumver- 
gence 2.54°. At 25 cm. the same tests give correspondingly 16.47°, 
38°, and 2.67°. Therefore, it seems that the converging power 
should never be less than double the diverging power at all distances. 

Near Point of Convergence. 

The average near point of convergence of those men whose ages 
averaged 26.64 years is 47.17 mm. The highest average figure of 
66.67 mm. happens to correspond to the average of 31 years of age, 
though four of the men were 32 and two were 35 years old. It would 
seem wise, therefore, to consider a near point of convergence of over 
95 mm. a cause for disqualification. 

The Master Eye. 

To determine whether the master eye givjBs an indication as to 
which side the pilot looks in landing, 12 aviators were examined. All 
the pilots were right-handed, the right eye was the master eye in 
72.72 per cent, and yet 58.1 per cent looked to the left on landing 
and only 24.9 per cent looked to the right. Eight and five tenths per 
cent looked ahead and 8.5 per cent either side indiscriminately. The 
fact that the pilot was right or left handed or that the right or left 
eye was the master did not give any indication of the side to which 
he would look in landing. 

Stereoscopic Vision. 

All the men examined had normal stereoscopic vision and most of 
them made their judgments quickly and acciu'ately. This fact is 
strongly suggestive of the value of normal stereoscopic vision for the 
successful pilot. 

OPHTHALMOLOGICAL PROBLEMS THAT NEED FURTHER CONSIDERA- 
TION. 

One of the most important of the problems that should have further 
investigation is the question of the effect of altitude upon the visual 
acuity for near and distant vision. The findings for the distance 
would be of particular value if the accommodation were paralyzed 
and the full correction worn during the test. In determining the 
effect of altitude upon near vision, the Johnson apparatus will give 
useful information. The tests made at Mineola to ascertain the 
ocular changes at altitude should be repeated imder the added effect 
of cold. 
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Lightness, Strength, and Comfort. 

Goggles should be simply yet strongly constructed; They should 
be light in order to be comfortable. They should not presd upon the 
bridge of the nose and the frame should be easily and quickly adjust- 
able to the face. They should b.e arranged so as to permit easy re- 
moval with one hand. 

Protection of Eye and Surrounding Structures From Injury. 

All parts of the goggle coming in contact with the brow, nose, and 
cheeks should be flat against ihe face. All edges should be roimded 
and protected by some pliable material. 

Adjustable InterpupiUary Distance. 

Adjustable interpupillary distance is most important in goggles, 
especially when a refraction error has to be corrected. In spite of 
the very strict visual requirements for entrance into our service, it 
was necessary to prescribe correcting lenses in seven cases during 
our first month at Issoudun. 

Lenses Quickly and Easily Changed. 

Some method should be devised whereby lenses could be quickly 
and easily removed for cleaning, or for replacement when new lenses 
are needed. The box which carries the goggles should have small 
compartments for holding extra sets of lenses. Everything about 
the goggles should be vermin proof. 

Protection of Sinuses. 

Sufficient covering should be connected with the gobies, or sup- 
plied in such a way that it might be quickly fitted to the goggles in 
order to protect the sinuses from the cold. The cold of high alti- 
tudes causes great pain in the frontal regions. 

Ventilation. 

Some indirect method of ventilating is most important to prevent 
steaming on the groimd and frosting at high altitudes. The heat and 
moisture from the face will cause fogging rapidly unless there is a 
properly constructed ventilating system to carry the outside air to 
the posterior surface of the lenses. In this connection, Maj. Schroe- 
der's account of his altitude record flight is very interesting: "While 
still climbing in large circles, my goggles became frosted. The 
temperature at this altitude (he was then more than 16,000 feet) was 
2° below zero C. * * *. I believe that if my gc^les had been 
better ventilated, they would not have frosted * * *. When I 
was about 27,000 feet I had to remove my goggles. The cold, raw 
air made my eyes water, and I was compelled to fly with my head 
well down inside the cockpit.'' 
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Extrinsic Ocular Muscles. 

The duction power of the ocular muscles at 6 meters and at 25 cm. 
should be part of the record. For practical reasons, the adduction 
should be tested last. In this table, at 6 meters the average prism 
divergence is 5.82®, prism convergence 14.1°, and prism sursumver- 
gence 2.54°. At 25 cm. the same tests give correspondingly 16.47°, 
38°, and 2.67°. Therefore, it seems that the convei^ng power 
should never be less than double the diverging power at all distances. 

Near Point of Conyergence. 

The average near point of convergence of those men whose ages 
averaged 26.64 years is 47.17 mm. The highest average figure of 
66.67 mm. happens to correspond to the average of 31 years of age, 
though four of the men were 32 and two were 35 years old. It would 
seem wise, therefore, to consider a near point of convergence of over 
95 mm. a cause for disqualification. 

The Master Eye. 

To determine whether the master eye givies an indication as to 
which side the pilot looks in landing, 12 aviators were examined. All 
the pilots were right-handed, the right eye was the master eye in 
72.72 per cent, and yet 58.1 per cent looked to the left on landing 
and only 24.9 per cent looked to the right. Eight and five tenths per 
cent looked ahead and 8.5 per cent either side indiscriminately. The 
fact that the pilot was right or left handed or that the right or left 
eye was the master did not give any indication of the side to which 
he would look in landing. 

Stereoscopic Vision. 

All the men examined had normal stereoscopic vision and most of 
them made their judgments quickly and accurately. This fact is 
strongly suggestive of the value of normal stereoscopic vision for the 
successful pilot. 

OPHTHALMOLOGICAL PROBLEMS THAT NEED FURTHER CONSIDERA- 
TION. 

One of the most important of the problems that should have further 
investigation is the question of the effect of altitude upon the visual 
acuity for near and distant vision. The findings for the distance 
would be of particular value if the accommodation were paralyzed 
and the full correction worn during the test. In determining the 
effect of altitude upon near vision, the Johnson apparatus will give 
useful information. The tests made at Mneola to ascertain the 
ocular changes at altitude should be repeated under the added effect 
of cold. 
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The problem of the effect of altitude upon the extra and intraocular 
muscles is a lai^e one and it is most important where it touches the, 
study of stereopsis and the more complicated problems of judging 
distance and direction in flying and in shooting. In this last prob- 
lem some apparatus similar to Spearman's stereoscopic test with the 
latest improvements for recording findings on a smoked drum would 
probably furnish one of the best methods for studjdng the effect of 
altitude upon stereopsis. In this test the subject endeavors to keep 
two pieces of milk glass (viewed through a slit) edge to edge. The 
fact that one piece of glass is kept in constant motion by means of a 
small motor necessitates careful attention upon the part of the sub- 
ject. The addition of a timing clock gives some indication of his 
speed in making judgments. The effect of altitude and lowered 
temperature upon accommodation, muscle ba^nce, and muscle 
fatigue are among the problems most worthy of further research. 

The work on color vision requires much investigation, for we con- 
sider that it is most important for the aviator to be able to recognize 
colors rapidly in a reduced light and in a fog. These conditions can 
be approximated in the laboratory. 

The question of dark adaptation is being studied by the Italians, 
the British, and by Capt. Cobb in the Medical Kesearch Laboratory 
at Mineola. When the results of this research work are applied to 
solving the problems of night flying, the photometric value of stars, 
moonlight, white and colored flares, searchUghts, etc,, will require 
special investigation. Capt. Jones, working in the Psychological 
Department, University of London, with his modification of the 
Spearman apparatus will soon have some results for publication. 
Prof. Spearman's apparatus is a small box containing a half-watt 
standardized lamp connected with Becker's three-dial resistance . 
coil. After the subject had been *4ight adapted" by looking at a 
white screen illiuninated by a 1,000-candle-power lamp for five min- 
utes, he is placed in complete darkness for five minutes. Small win- 
dows may be opened in the front of the box, permitting the projec- 
tion of light squares upon a concave screen 20, 40, and 50 degrees 
from the central point of fixation, which is a small circle of luminous 
paint. Snellen's 10 and 30 foot type are used opposite the central 
window, and the intensity of illumination is increased until the letters 
or squares are just visible. Examinations are made every few min- 
utes during the entire period of adaptation. 

More careful recording of pupillary diameters and the reactions of 
the irides to fight and a*ccommodation at high altitudes would give 
valuable information as to the general muscle tone and reactions. 
The few tests made at Mineola have been spoken of in the manual. 

Blind angles of the aeroplane ^ -^ subject of early study, 

mainly by means of the stereos held in the position of 
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rods which are held in place by a spring and cap. The carriage is 
marked off in mUlimetei^ in the milling machine, and the rods may be 
placed from 1 centimeter to 20 centimeters apart at will. Motion is 
imparted to the carriage by means of a smaU phonograph motor, and 
a string working around guides. Screens are placed, one in front of 
the rods (corresponding to the fuselage of the aeroplane) and painted 
neutral gray, and the other in back of the rods, which may be either 
a neutral gray, a landscape with houses and trees, or a background of 
small rods. The lighting comes from a filament lamp connected 
with a rheostat and it may be placed in any position, front or back, 
to test the different conditions of lighting upon the judgment of dis- 
tance. One or both eyes may be used, atid by this method it is be- 
lieved that some of the conditions which an aviator faces in the 
judgment of distance may be simulated. 

Reaction time for color discrimination. — ^Aeroplane lights, four in 
tiumber, are placed on a board, 20 feet from the observer. Three of 
the lights are on at a time and the reaction time for determining which 
lights are on is taken. The colors are obtained by the use of color 
filters. Conditions which must be met with in flying are simulated 
by means of neutral filters. Cloths used in different uniforms may 
also be used as test objects. Reaction time for telling which three 
of the four colored lights, or colored cloths, are presented, is recorded 
each time. 

Reaction time for orientation in map reading. — Two maps (one. of 
which may be swung) are exposed through the timing screen. A 
point is marked on one screen and the rapidity with which orientation 
is accompUshed is recorded. 

Reaction time for discrimination for form, — ^Different test objects 
for aviation (aeroplanes, or models of aeroplanes) are exposed through 
the timing screen, and reaction time for discriminating between 
different types of planes recorded. Practice in rapidly recognizing 
enemy and alUed planes should be given to eveiry man in the service. 
Silhouettes of planes may be thrown on a moving picture screen and 
a record made of the reaction time when type of plane is recognized. 

A Simple Device for Chan^ng Colors on the Hare Perimeter. 

Two small pieces of brass are fitted to the upper and lower part of 
the color carrier, and two steel rods are bent and held in position on 
the back of the arc. This permits the changing of colors rapidly and 
easily and it does away with the long cords, which soon get out of 
order. 

Test for Inertia of Adjustment of Accommodation. 

The Ferr6e apparatus seems to be a valuable help in testing thij= 
most important function; and if a more simple wa}^ of recording find- 
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country. Actual tests in planes would yield interesting and valuable 
information in regard to those men who are known to suppress one 
image. 

Little work has been done upon the effect of altitude and low 
temperature in relation to reaction time. The work upon dis- 
criminating tests imder these conditions would be of special value. 

It would be very valuable to determine the reaction time in the 
judgment of distance, direction of motion, form discrimination, color 
discrimination, and orientation in map reading. Such tests would 
aid in the efficacy of classification standards. 

The effects of tobacco, alcohol, phenacetin, aspirin, quinine, etc., 

upon the ocular functions — particularly upon visual reaction time — 

should be thoroughly investigated. It would be valuable, also, to 

make ocular examinations before and shortly after the typhoid 

inoculations. 

GOGGLES. 

While a number of good goggles have been manufactured, there is 
still much room for improvement. Unfortimately, some goggles 
that are distinctly dangerous have been put in circulation; they 
lessen visual acuity; create an irregular astigmatism; limit the field 
of vision; finally certain tints used in the lenses seriously alter the color 
values of objects necessary for following the topography of the ground 
or recognizing certain changuig meteorological conditions. A very 
successful British pUot early in the war said in regard to an issued 
goggle: "They would be certain death overseas.'' McCudden, the 
famous British flier, writes: "I am a 'stickler' for details * * *. 
It may sound absurd, but such a thing as having dirty goggles makes 
all the difference between getting or not getting the Hun." 

Among the 100 American pilots from the front selected for con- 
ference, 86 vere dependent upon goggles in flying, 6 used them only 
occasionally anid 8 did not wear them at all. It is reported that 
several of the most famous British aces did not use any protection 
for the eyes in flying. The flier was not always inclined toward the 
wearing of goggles, chiefly because the average goggle did limit 
materially the extent of the visual fields, and a feeling of diminished 
visual acuity was the result. The British triplex and the goggles 
provided for our fliers early in the war did limit the visual fields to a 
marked extent. In taking the perimetric readings with and without 
the average goggles with the eyes in the primary position, it was 
usually found that the goggles restricted the field of vision about 20^ 
in all meridians. Although the head is capable of much twisting in 
order to see in all directions, no goggle should be permitted if it 
restricts vision in any way. One type of goggle used by many of the 
allied fliers gave an almost perfect field of vision, but the projecting 
metal edges were dangerous because they were not rolled or padded. 
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R6sum6 of the history of six pilots diagnosed retro-bulbar neuritis: 

1. R. C. Referred from Nose and Throat Department, October 12, 1919. Nose 
and throat diagnosis. Deviated septum. Infection of sphenoidal and posterior 
ethmoidal sinuses bilateral. 

Eye examination: V. 0. D. 20/15-4. 0. S. 20/15-2. 6 meters. Esophoria i°. 
Divergence 5°. Convergence 8**. 25 centimeters exophoria 11. Divergence, 21°. 
Convergence, 15°. Chief complaint, photophobia. Eye examination, including 
central color vision, showed fields and fundi normal except that the right pupil was 
1 mm. larger than the left. Physical examination was n^;ative except for a subacute 
bronchitis. 

October 18, 1918, submucous resection of nasal septum. 

October 22, 1918, enlarged blind spots. 

Eye diagnosis, retro-bulbar neuritis or congestion (bilateral). Convergence weak- 
ness. 

October 23, 1918, convergence weakness shown by ergograph. To have converging 
exercises three times a week. 

October 26, 1918, blind spots normal and convergence fatigue less marked. 

November 4, 1918, convergence fatigue normal. 

November 8, 1918, near point of convergence, 60 mm. 6 meters. Divergence, 4°. 
Convergence, 30°. 

Results: Nasal, physical and ocular conditions improved. 

Continued training as a pilot. 

2. L. W, B. Second Lieutenant Air Service Aviation, 24. Single. October 8, 
1918. 

Chief complaints: Photophobia, dull pain back of eyes. Right eye vision blurs 
periodically. Smokes cigarettes. Does not drink. Denies venereal infection. Has 
had no trouble in flying. Photophobia. Pain back of eyes and blurred vision for 
one month. Dilated right pupil noted one month ago. 

Eye examination: V. 0. D. 20/40-1. 0. S. 20.15-1. 0. D.+ .75 cyl.- ax. 
90/20/20-4. 0. S'.+25cyl. ax 90=20/15. 

N. P. C. 65 mm. N. P. A. both 105 mm. 6 meters Ortho. 25 cm. Ex., 29. 
0. D.: Globe is tender and there is tenderness upon pressure back of globe. Right 
pupil, 4i mm. Left pupil, 3^ mm. Right reacts slightly to esmne. Right nerve 
slightly congested. Central color vision normal. Right blind spot greatly enlarged. 
0. S.: Blind spot slightly enlarged. 

Diagnosis: Retro-bulbar neuritis (bilateral). ' 

Ear: Negative. 

Nose: Chronic hyperplastic rhinitis. Worse on right. side. Bilateral infection 
of the posterior ethmoid sinuses. Deviation of nasal septu^i. 

Throat: Chronic follicular tonsilitis. 

Teeth: Medical: Neurological and Laboratory: Negative. 

Course and Treatment: October 12, 1918, submucous resection of the nasal septum 
followed by local treatment. October 21, 1918, blind spots smaller. November 17, 
1918, vision with correction: 0. D. 20/20-1 right pupil still dilated. 0. S. 20/15. 
photophobia. Right blind spot still enlarged. 

Nose shows marked improvement. 

Results. — Ocular improvement seemed to be in conjunction with nasal improve- 
ment. 

3. T, 0. D. First Lieutenant, Aviation Service. 25 years. Single. October 25, 
1918. 

Chief complaint: Referred because of many bad landings, 

Previous history and habits: 15 cigarettes a day. Wine, no other spirituous liquors. 
Never to excess. Denies venereal infection. Pneumonia eight years ago, no com- 
plications. Wears reading glasses occasionally. Otherwise normal. Has made many 
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Bight blind spot slightly enlarged. 

Diagnosis: Ketro-bulbar neuritis 0. D. 

Ear: Negative. 

Nose: Acute empyema right antrum. 

Throat: Pus in both tonsils. 

Dental: Negative. 

Medical: Recovering from influenza. 

Neurology: Negative. 

Psychology: Negative. 

Laljora^ry: X ray shows cloudiness of right antrum. 

Treatment: Tonsillectomy, November 5, 1918. November 15, 1918, throat healed, 
feels better, headaches gone. Blind spots normal- 
Results: 1. Ocular condition improved. 2. Physical condition improved. 

6. R. G. W. Second Lieutenant, Air Service. 21, single. October 3, 1918. 

History: Smokes 10 cigarettes a day. Wore glasses five years ago for study. Feels 
sick most of the time. Fatigued constantly. 

Eye examination: V. both^O/l^-l. Pd 65 N. P. A. 0. D. 115 mm. N. P. C. 
55 mm. 0. S. 115 mm. 6 meters Ex. 2°. Divergence, 6°. Convergence, 18°. 25 
Cm. Ex. 14°. Divergence, 20°. Convergence, 40°. October 11, 1918: Right blind 
spot enlarged. Fig. No. 6. 

Diagnosis: Retro-bulbar neuritis or congestion 0. D. 

Ear: N^ative. 

Nose: Negative. 

Throat: Chronic septic tonsilitis. 

Dental: Dental X-rays negative. Lower right wisdom tooth not fully erupted but 
not causing trouble. 

Medical: Fainting spells. 

Neurological: Anxiety neurosis. 

Laboratory: N^ative. 

Treatment: October 12, 1918: Tonsillectomy. Considerable edema in soft palate 
following operation. October 18, 1918: Right blind spot larger. October 21, 1918: 
Throat healed. Blind spot normal. Headaches improved. 

Result: 1. Ocular condition improved. 2. Headaches and general physical con- 
dition improved. 3. Class B. Anxiety neurosis. 

CONCLUSIONS. 

1. The blind spots are, seemingly, frequently enlarged in nose and 
throat infections before vision or other ocular functions are affected. 

2. Repeated examinations of the blind spots in nose and throat 
infections give information as to the efficacy of treatment and often 
show the need for more radical measures. 

3. FUers who are receiving treatment for focal infection shoidd have 
their bUnd spots examined routinely. 

In answer to the third question concerning visual acuity, our records 
revealed that 2 of the 38 pilots with nose and throat infections had 
diminished visual acuity which could only be partially corrected by 
lenses. The case histories of these two officers appear in detail above. 
Case 2, L. W. B., and case 4, J. C. K. Both complained of periodic 
blurring of vision, photophobia, and pain back of eyes. The vision 
of one, L. W. B., was sUghtly improved and the size of the blind spots 
reduced by resection of the nasal septum followed by local nasal 
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associated with nose and throat infections and that this subject i 
worthy of further study. 

3. Weakness in the converging power was often associated witl^ 
bad landings. Whether this was due to derangement of binocular" 
vision or to the general disturbance associated with the convergence* 
weakness is treated more fully elsewhere. 

THE EQUIPMENT OF THE OPHTHALMOLOGICAL DEPARTMENT, THIRD A. L C. 



1 acuity test, Ives. 

1 apparatus, Ferree. 

4 brackets, extension, W. P. shades. 

1 cabinet, medicine, with usual drugs. 

1 cabinet, Valk, with instruments. * 

1 card for stereoscope, 4 sets. 

2 cards, test. Black's sets. 

4 cards, test, Snellen's and E's. 

1 case, trial, with mult, maddox rod. 

1 clock, Seth Thomas. 

2 clusters, Benjamin. 

3 color tests, Jennings. 

1 diaphragm, Iris, with stand, DeZeng. 
1 diaphragm, test, Harmon. 

1 ergograph, Howe's. 

2 frames, trial, Rodgers. 

1 headrest, photographer's. 

3 illiterate cards, E. 

1 instrument, drafting set. 

1 kymograph. 

1 lamp, alcohol, metal. 

1 lamp, operating, on stand. 

1 lantern, Williams. 

1 lens, condensing, 16 D. H. R. rim. 

1 lens measure, Geneva. 

1 Loupe corneal. 

1 meter stick. 

1 ophthalmoscope, electric. Hare. 

1 ophthalmoscope. Hare. 

1 ophthalmoscope. May. 



1 perimeter, Hare. 

2 perimeters, Schweiger, modified. 
1 photometer, Williams, simplex. 
1 prisms, }-50, set. 

1 prisms, square, box. 

1 pupillometer. 

1 rack, Marple, set Skiascopy. 

1 retinoscope. 

3 retinoscopes, folding. 

2 rheostats, 1 De Zeng and 1 Meyrowitz. 

3 rules. Prince, fitted for nose. 

1 rule, 5-foot tangent. 

2 rules, small, 15-cm. 
1 scissors, bandage. 

1 screen, tangent on roller, Bjerrum. 
1 stand, DeZeng, with lamp and iria 

diaphragm. 
1 stereoscope. 
1 sterilizer, w. c, 13-inch. 

3 stools, adjustable. 

1 table, glass top. 

2 tables, perimeter. 

1 test, color, Oliver-Abney. 

1 transilluminator, Wurdemann. 

2 trays, instrument, 10 by 12. 

12 type, test, Jaeger, with 1 case. 
1 verascope. 
1 wand, Wilmer. 
1 watch, stop. 
6 wedges. Reeves. 
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killed with allied squadrons and 203 killed in training. Chart I 
presents weekly data covering the distribution and fate of the flying 
personnel (pilots and observers) of the A. E. F. from May 1, 1918? 
until the time of the signing of the armistice. 

Thirty-four and three-tenths per cent of the men entering the 
training school were turned over to the zone of advance while 
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another 1.6 per cent were attached to the alUed squadrons. Tw< 
thousand and thirty-four fliers or approximately 36 per cent of thos< 
entering the training schools in France actually arrived at ^6 front| 
Ten per cent as many men were killed in train? * *^ "neo 
reported for service in the zone of advance. 
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ing schools of the A. E. F., 161 were killed undor training and 42 
administering instruction. (Chart VIII.) There were in all S21 
instructors, tr&nsfer, and test pilots. 

The percentage of fatahties, 5.6 per cent, is large when one con- 
siders that these were all trained pilots. When, however, the nature 
of the work of the instructor and test pilot is understood this figure is 
not surprising. M&nj of these lives were sacrificed in the clTort to 
determine factors of safety for the student flier. 



ACCIDENTS AND FATALITIES IN RELATION TO HOURS OF FLYING. 

For comparative studies accidents and fatalities are best expressed 
in relation to the flying hours. Data dealing with number of acci- 
dents per training center or per period of time have no great signifi- 
cance. In instruction centers the work accomplished is calculated 
entirely on the basis of hours flown, it being taken for granted that 
this represents the hours devoted by the students to the mastery of 
the art of flying. In the beginning of his training and in his intro- 
duction to acrobatic flying the student pilot has an instructor with 
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him in his flight, while the advanced student flies alone and pilots 
his own ship. The ''hours flown'' represent the total hours that 
the total number of machines are actually in the air, irrespective of 
the number of occupants of the machine. 

The number of passengers, however, plays a definite role in statis- 
tics dealing with fatalities, since frequently both pilot and passenger 
are killed simultaneously. 

Chart IX presents graphically the comparisons of the flying hours, 
accidents, and fatalities for the training centers of the A, E. F. imtil 
the end of October, 1918. The total hours flown were 132,586 (more 
than 15 years) ; the number of crashes was 550, and of fatalities 184. 
The number of flying hours per month per crash decreased from 525 
to 318. During the first four months of the year a steady improve- 
ment was noted, but crashes were relatively four times as frequent in 
May as in April. The f ataUties were more than doubled in May and 
were almost quadrupled in August as compared with April. An ex- 
planation seems necessary for this marked increase in crashes and 
fatalities, but none is at hand. The average number of flying hours 
per crash showed a marked, progressive decrease after April; 
whereas the number of average flying hours per fataUty showed a 
general tendency to increase — 721 hours per fatality in October as 
compared to 464 in January. There were more crashes as time went 
on, but they were less fatal. 

NUMBER AND DISTRIBUTION OF ACCIDENTS IN TRAINING SCHOOLS OF 

THE U. S. A. 

The fatal accidents in America outnumbered those abroad, though 
relatively to the number in training they were much less numerous. 

The scope of training in America prior to the armistice can best be 

shown by the number of men imder training on November 11, the 

number trained to that date, graduated, and the number of hours 

flown. 

Table II. 

[Figures in x)arentheses indicate pilots.] 



Primary fields 

Instructors' school 

Bombarding 

Observers 

Pursuit 



Under 
training 
Nov. 11. 



2,764 

82 

430(630) 

325 (226) 

414 



Total number 
to Nov, 11. 



12,231 

835 

853(1,084) 

1,399(1,435) 

1,003 



Graduated. 



18,688 

742 

414 (329) 

907(1,192) 

479 



Number 
hours 
flown. 



653,009 
56,425 
32,312 
35,801 
43,712 



821,250 



Number 

of 
fatalities. 



204 

13 

8 

22 

16 



263 



iR. M. A. 
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Above are tabulated under the various fonns of trainings primary 
fields; instructors' school, bombarding, observing, and pursuit train- 
ing, with the number of fatalities. 

Prior to the armistice approximately six times as much training 
was done in America as in France — 821,259 hours, or more than 93 
years. There resulted 263 fatal accidents or one fatality for every 
3,122 hours flown. 

The "hours flown" per fatality to date (Apr. 21, 1919) was stated 
by the Air Service to be 2,801.39. Accidents were relatively much 
less frequent in the United States. On the other hand, larger and 
more stable machines were used as a rule — ships which, although use- 
ful for training purposes, are totally unsuitable for fighting at the 
front. 

The causes of the fatal accidents have been classified by the Air 
Service up to April 2, 1919, as follows: 

Tail spin. 111; nose dive, 47; stall, 15; coUision, 56; steep bank in 
strong wind, 1; side sUp, 19; fire, 13; loss of control, 5; fall from 
plane, 3; collapse of plane, 7; motor trouble, 6; struck by propeller, 
13; struck by plane, 4; crash and fire, 2; upside down in air, 1; 
unknown, 23; other causes, 15. 

These make a total of 341 in all. Since 263 occurred prior to, 78 
must have occurred subsequent, to the armistice. 

Tail spins, nose dives, etc., are Ksted by the War Department as 
causes. Strictly speaking, this is not altogether correct, since, in 
many instances, these maneuvers on the part of the ship occurred 
subsequent to and were the result of the real underlying cause. They 
represented, therefore, the manner or mechanism of the crash rather 
than the imderlying cause. It may be stated that any ship is liable 
to fall into a tail spin or vrille when flying speed is lost. Although 
the ship when observed just prior to crashing is in a tail spin, the 
tail spin per se may not be the cause of the accident. 

The number and type of planes involved in casualties in the United 
States are as follows: 



Fatalities to Apr. 3y 1919. 

Standard J-1 23 

Curtiss JN-4 176 

CiirtissR-4 5 

Canadian Curtiss 55 

Thomas-Morse Scout .- 11 

DH-4 5 

Caproni 1 

No record (No Standard J-ls) 31 

Le Pere. . '. 1 



Total. 



308 



Accidents to Apr. 3, 1919. 

Curtiss JN-4 156 

Standard J-1 10 

Canadian Curtiss 27 

No record 26 

Le Pere 1 



Total. 



220 



ATIATION MEDICINE IK THE A. E. F. 



219 



Table II. 

A. AMERICAN CASUALTIES AT THE FRONT. 



May. 

Jnne. 
July. 



Aai;ast 

September 

October 

Nov. 1 to 11, inclusive. 



Killedin 
combat. 



Mining. 'Priaoners. 



6 




2 




9 


G 


23 


3 


68 


25 


33 


18 


6 


7 



4 
4 
24 
14 
47 
14 
12 



Total. 



137 



59 



119 



Killedin 
accident. 


Died Of 
disease. 


Wound- 
ed. 


Interned. 


5 




4 
6 
11 
10 
28 
38 
12 




5 




i 


1 




.......... 


4 






8 




2 


10 
1 


2 











40 


2 


109 


:i 



B. AMERICAN FLIERS SERVING WITH OUR ALLIES. 





Killedin 
combat. 


Missing. 


Killedin 
accident. 


Wound- 
ed. 


Prisoners. 


Died of 
disease. 


May 


4 
3 


1 
4 


1 


2 
2 
2 

7 
4 






June 


2 
2 

7 
5 
1 




July 


2 






August 


10 1 3 






Bq>tember 


2 
3 
4 


2 

1 






Oetober 


.1 





Nov. 1-11 


1 


2 












Total -. 


32 


13 1 • 2 


18 


17 


2 











C. SUMMARY. 





A. E. F. 

137 

59 

119 

40 

2 

3 


With 
allies. 


Total. 


Killed 


32 

13 

17 

2 

2 


169 


Miffling 


72 


Prisoners 


13() 


J^illwl. accident . x x ^ ^ . ^ . . ^ . . . . ..... . , , r , - 


42 


Died of disease 


4 


Intmied 


3 








Lost to service 


360 


66 


426 






Wounded ; 


109 


18 


127 







Statistics such as these indicate the enormity of the problem. 
When it is realized that for every 100 trained pilots leaving the 
training institutions of France for work at the front, 15 had succumbed 
to accidents in training; that in October, 1918, when our training 
schools were at the maximum of efficiency a crash occurred, in the 
schools of the A. E. F., for every 241 hours flown and a fatal accident 
occurred for every 721 hours flown, the importance of accident 
problems becomes manifest. When it is further realized that 
many of the student fliers entering the schools of France had been 
already trained in America, and that even a larger number had 
already succumbed to accidents in training there, the problem 
assumes even greater importance. Finally, when it is realized that 
one man was killed in accidents for every three trained pilots arriving 
at the front, and that three fliers were killed in accidents for every 
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one killed in combat, the accident problem establishes itself as the 
most important medical problem of aviation. 

AVIATION ACCIDENTS IN THE ITAUAN AIR SERVICE. 

The experience of America is not xmique. Italy also lost more 
fliers in accidents in 1918 than she did in combat, as will be seen 
from the study of Table III, A and B, the data for which were kindly 
submitted to the writer by the general commanding the Sanitary 
Service of the Italian Army. A letter accompanying these figures 
stated that they were approximate only, as the final analysis was 
not yet complete. 

Table III. — Wounded, taking more than 10 days to cure, or wounded fatally in the 
aviatioTV schools of the territorial zone, from Jan. 1, 1918, to SepL 20, 1918. 

(A) Wounded: 

Taking more than 10 days days to cure 255 

Fatally 161 

(B) Aviators killed in the war zone in 1918: 
In aerial combat — 

Officers 26 

Privates 21 

In flying accidents — 

Officers \ 74 

Privates 62 

From undefined causes — 

Officers 5 

Privates 8 

Total- 
Officers 105 

Privates , 91 

Those who died in the enemy's territory are not included. 

It is clear that in the Italian air service 161 were killed up to 
September 20, 1918, in the aviation training school and that in the 
war zone 196 were killed throughout that entire year. 'But of these 
196 only 47 were killed in combat and 136 in accidents. Therefore, 
in the Italian air service, in 1918, 357 in total, were killed and of this 
number 297, or 83.41, were killed in accidents. Five fliers were 
killed in accidents in the ItaUan air service for every one killed in 
combat. 

THE CAUSES OF ACaDENTS AND THEIR PREVENTION. 

Broadly speaking, the causes of accidents can be divided into 
mechanical imperfections of plane or motor, bad flying judgment, 
weather conditions, collisions, and propeller accidents. Each of 
these demands most careful consideration. The first belongs prima- 
rily to the engineering and the second to the medical and training 
departments. An attempt should be made to control each factor to 
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Administration. 

It is the function of the administration to correlate the work of the 
various departments, to supervise it and see that it is effectively car- 
ried out and to fix responsibility in the event of failiires. The admin- 
istration is also responsible to a very large extent for the morale of 
the service. It is desirable, also, that the administration assume 
charge of the dissemination to the service of all information relative 
to the accident problem and the responsibility concerned. 

Conclusion. 

The accident problem is the greatest problem of the air service. 
Until responsibility is fixed and accoimtability established, great 
progress can not be made. Thorough investigation of all flying acci- 
dents (nonfatal as well as fatal) and the establishment of responsi- 
bility and accoimtability are essential for the prevention of accidents. 
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that they were in the Air Service only to escape the Infantry or Artillery. Men with 
this idea in mind are not the type of men who would make the kind of fliers necessary 
to win the war. It seems to me that the standards used in the American Air Service 
for the selection^ classification, and care of the flier are superior to those that are em- 
ployed in the Boyal Air Force. 

The medical officers who were assigned to the work in England 
without exception feel that they are greatly indebted to our British 
Allies for much useful knowledge and experience gained during their 
period of service. They are most appreciative of the courtesy and 
assistance that was aflforded them everywhere in England, and they 
are deeply impressed by the fine spirit of the Royal Air Force. They 
are especially grateful to Dr. Henry Head, Dr. Sydney Scott, Maj. 
Bowdler and lieut. Col. Martin Flack, in addition to. many other 
officers. Col. Flack, by his fine scientific attainments and his execu- 
tive ability, has done much to push the splendid constructive work 
of the medical administrative committee of the Royal Air Force. 



APPENDIX. 



FORMS IN USE BY THE ALLIED ARMIES. 



UNITED STATES. 

[Forms 1 and 2.) 
Physical Examination op Applicants, Am Service U. S. Army, A. E. P. 

Place Date 

Name ...^ Rank and organization Age 

Home address Prev. Army service M. orS 

GENERAL MEDICAL SECTION. 

!• Medical history : 

A. Family history: F M B B W 

Ch 

Tuberculosis, mental or nervous breakdown 

B. Past illness: Have you ever had measles, mumps, scarlet fever, ditditheria, pneumonia, 

typhoid, malaria, tuberculosis in any f<»in, chrcniic cough, chronic bronchitis, catarrh^ 
enlarged glands, tonsil trouble, rheumatism, St. Vitus' dance, gonorrhea, syphilis, heart 
trouble, anemia, asthma, hay fever, nervousness or nervous breakdown, accidents, 
especially to head, unconsciousness, fainting, operations or any other serious trouble. 
(Full details and dates) 

C. Personal history: Education ! I.! 

Sports Occupaticni 

Habits: Sleep Alcohol Tobacco 

D. Present condition 

n. General build: Height inches. Weight lbs. Any diange? 

III. A. Chest measurement: Expiration inches. Inspiration inches. 

B. Lungs 

IV. Skin Endocrine system 

V. Circulatory system: 

(a) Pulse rate: Standing Recumbent After exercise 

(6) Blood pressure: Systolic Diastolic^ 

(c) Condition of arteries 

id) Heart-Insp. P.M.I Palp. P. M. I. and thrills 

Perc. L. B.5thl. 8. R. B. 4thl. S 

(e) Veins Varicosities Varicocele Hemorrtioids 

VI. Digestive system: 

A. Teeth Devitalized 

B. Abdomen: Tendoness Liver and spleen 

Vn. Hernia 

Vm. Genito-urinary system 

IX. Urinalysis: Spedific gravity Albumen Sugar 

Reaction Casts , pus and blood 

X. Blood: Hemoglobin Red cell count 

X I . Why did you choose the Air Service? 

What is your attitude at present? 

Attitude of your family? 

Pupils, size, shape, and reaction 

Coordinaton Kneejerks Tremors 

Xn. Personality.-.. 

Accepted Disqualified on No Examiner 

EAR. 



XIII. A. History of ear trouble (tinnitus, discharge, mastoiditis) ; 

B . History of dizziness ' 

C. Sea sick, car sick or carousel; hypersensitiveness to these 

XIV. A. External auditory canal 

B. Membranae tympani R L 

C. Hearing.watdb R L Whisper,R L 

D. Tuningforks E. Nasopharynx 

XV. Condition of nares 

XVJ. Condition oftonsils and history of tonsilitis 

XVIL Adenoids 

XVIII. Eustachian tubes 

XIX. Static tests Dynamic test 

XX. Equilibrium, (vestibular) (a) Nystagmus R L (6) Vertigo R. L. 

(c) Falling R L (d) Past pointing 

Remarks 

Accepted Disqualified on No Examiner 
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XXI. Visualaeaity O. D O. S 

A. VisioowithplasaDS. 00 (S* P | V. 

B. Cotrected visloo O. D O. B 

XXTT. HistorT 

XXnL Exammation (external) 

A. Inspectton O. D O. S 

B. Fielito (ooofrontation) O. D O. S 

C. Lids O.D O.S 

D. Ocular movements O D O.S 

l-Nystasmns ^.. O.D O.S 

E. Cenhmctiya O.D O.S 

P. Lacnrymal appaiatus O. D O.S 

O. Gornea O.D O.S 

H. Iris: 1. lospectioii O.D 0.8 

2. Reactkn O.D 0.8 

a. Light: 1. Direct O.D 0.8 

2. Lidirect O.D 0.8 

b. Aocommodatioo O.D 0.8 

XXIV. Near p<^t of aowwmnodation (from cornea) O. D mm. O. 8 mm. 

XXV. Near pdnt of oomrergenoe (from cornea) mm 

XXVL Stereoscopic vlsicn 

XXVn. Color vision 

xvm. Muscle 6 mte:(«»;-;;:::::::::::::::SJ2v::::::;::::::::::: 1:^"^::::::::::;:::;;::: 
ntroubie,33em.{s«;v;:::::::::::::::^v:::::::::::::::::: i.Si"^;;:;::;:::::;::;;:: 

XXTX O plithalmoscopic examination 

Accepted Disoualifled on No. Examiner 

XXX. Is the candidate physically qualined for aeronautical duty? 



Si^ed 



[Forms 3 and 4.] 
Am Service, U. S. Army, A. E. F. 

Reexamination of Flier. 

Place Date 

Name i Rank Organization 

Age Duty Date of commission . 

Hon 



Come town M. or 8 Previous Army service . 

Referred by Why referred 

I. Family history 

II. Personal history 

in. Education Sports Prev. occupation 

IV. Aviation historv: Total flying Flyingrecord ^. 

Aviation school work 

Date, duties, and hours of flying 

Altitude Symptoms .- 

AccidcBits 

Reasons for choosing aviation : 

Attitude at present ; Attitude of family 

V. Present conoition 

VI. Personality , 

Vn. Phvsical examination: (a) Lungs 

(h) Circulatory system (1) Pulse : Standing Recumbent . . . 

After exercise 

Quality (2) Condition of arteries. 



(3) Blood pressure: Systolic. ._. ^. ....... . Djastolic . 



Heart: Inspection, P. M. I Palpation, P. M. I ThriUs 

Percussion, L. B. 6th I. 8 R. B. 4thLS 

Auscultation standing Recumbent After exercise 

(c) Digestive system: (1) Teeth (2) Abdomen 

Remarks: 

Vm, Eye examination: Visual acuity: R L 

Near-point of accom.: R mm. L mm. Near-point of conv mm. 

Muscle balance 6 m.: £so Exo R. of L. Hyper 

Remarks: 



IX. Ear, nose, and throat: (a) Sea sick, car sick, carousel, air sick, hypersensitiveness to these 
(b) Tcmsils (c) Nares 



d) Equilibrium (vestibular): (1) Nystagmus: R . . ... . ^.L. . . . . (2) Vertigo: R L. 



(3) Falling: R L (4) Past pointing 

Remarks: 

X. Conclusions and recommendations from examinations 

Dept. medicine 

Dept. ophthalmology 



Dept. otologv 

Dept. neurology 

XI. Recommendation of board . 



Signature. 



270 



AVIATION MEDICINE IN THE A. E. F. 



Report of Acctoent to Fubb. 
Air Sbevicb, U. S. Abmt, A. EJ F. 



[Forms 5 and 6.) 



Place Date 

Name Raiik 

Squadron or wing .*. Unit Date of commissian 

Type of work Type of machine 

Efistory of accident 

Date Day of week Time of day. 

Locality *. Weather conditions , 

Exact position ofairman when found 

Was telephone fitted? Was he pinned down by any part of the machine? ...... 

Did macidne catch fire? Was fire extinguisher used? 

Condition ofmotor and plane before fiight 

Condition after accident 

Was he pilot or passenger? .^ Name of other filer 

Condition of other filer 

Was any mishap observed? 

Report of eyewitness 1 



2. 

At what altitude Attempts to redress 

At what stage of fiight did accident occur? 

Previous fiymg record 

Number of hours of fiying 

Hours in this type of work Number ofminutes in air, day of accident 

Nature of injuiies 

Research board examination 

Nature of medical aid first rendered 

Time of first medical aid 

Hospital report 

Condition after accident, f^tal or nonfatal Fracture at base 

If f^tal, state exact cause 

Neurological findings: Unconscious Headache Vomiting 

Nightmare Amnesia Characterof 

Flier's personal report of accident 

Health immediately before accident Was doctor seen? 

Date and result of last medical examination ^ 

Habits: Sleep Alcohol Tobacco 

Report of friends on health 

Helmet worn, and type 

Beltandtype Did belt give way? 

Goggles and type Were eyes injured by goggles? ... 

Chlefinjuries at post-mortem 

Signature 



Air Service, U. S. Army, A. E. F. 

[Envelope to contain the medical history of an officer or cadet in the Air Service.] 



[Form 8.1 



Nam*: 

Date of commission: 
Rank: 



1. This envelope contains the flimsy copies of forms 1, 3. 5, and the classification examination. 

2. It is to be kept in the executive office of his station with other personal papers. It is to be treated'as 
strictly confidential. 

3. On the transfer of the officer or cadet to another station or hospital it is to be forwarded with other 
personal effects to the commanding officer of the station or hospital to which the transfer is made. 



Date. 


Station. 


Hospital. 


Date of forwarding. 












, 














i" 1 





Filing No. 



Medical Research Board, Air Service Signal Corps, U. S. A., A. E. F. 

AND U. S. A. 

TEST OF AVIATOR UNDER LOW OXYGEN TENSION. 



Res. 



(Name.) 



Fam.Hist.F M. 

Wife Ch. 



(Place.) 



(Date.) 



(Military status.) (Organization.) 

... Dec /12SMW. 

B S..; 
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Ant Sbbvice, U. S. Abmy. 



[Form 9.] 



BBPOBT OF MBDIGAL BE8EABCH BOABD. 

Place Date. 



Name 

Rank Organisation. 

Why ref efred 

Rcoinmendation of board 



Remarks on fitness. 



Signature. 



FRENCH AIR SERVICE. 



pWar Department. Air Service.] 
[Ministere de la Ouerre. A6x>nautique.j 

Medical Recobd 
liyntlMdical 

Of pilot 
Depilote 



Of observer 
De observateur 



Surname 

Nom 

Given names 

Prfinoms. 

Rank 

Orade. 

Class 

Glasse 

Date of joining Air Service 

Date d'arxivte dans P Aviation 



^War Department. Air Service. Medical Offloe.1 
[Ministere de la Goerre. A^ronautique. Centre M^cal.] 



(Date) 
...,le.. 



Medical Cabd (Record) 
FiCHE Medicale 



19 
.19. 



No. 

N». 



Student Pilot 
of Bl&ve Pilote 
de' Student Observer 

Ei6ve Observateur 




Surname 

Nom 

Given names 

Prdooms 

Rank 

Grade 

Class 

Classe 

Age.. 

Age 

Former branch of military service 
Anne d'origine 



Profession 

Profession 

Former sporting activities or military training 
Ant^cMents sportifs ou entrainement miUtaire 



ant^rieur. 



1. General Medical Examination 
1* Examen de MMecine g^n^rale 



Antecedents 
Ant^o6dent8. 



General hygiene 
Hygitoe generate. 



1713M^2Xy 



Use of tobacco and intoxicants 

Tabagisme, intoxications 

Height Weight 
T^e Poids. 

— ^18 
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Constitution 
Constitution. 



f Heart 
Coeur. 



Qrcutito 
Appareil 



apparatus 
toire... 



Abdominal girth 
.Sangle abdominale . 



Aorta 
Aorte. 



(c5 



While lying on back 

Dans le decubitus dorsal 

. While standing 

Pulse (b) Dans la station debout 

Fouls I finspiration 

Changes of pulse during Jrinspiration 

Modifications du pouls & 1 expiration 

U'expiration 

Pachon oscillometer 

(OsdllomMre de Pachon) 

Vaquez-Laubrjr sphygmotensiometer 

(Sphygmotensiomfttre de Vaquez-I^ubry ) 

Test of cardiac adaptability to exertion 

Epreuve d'aptitude cardiaque & I'eflort 

Inrei)ose 

Au repos 

^ , After 3 minutes' exercise (not rythmic gymnastic 
Pulse exercise) 

Pouls \(b) Aprds 3 minutes d'exercice (pas gjrmnastique cadenc^) 



Blood pressure 
Pression art^rielle 



cara 



Blood pressure 
Pression art^rielle. 



'I 



Respiratory apparatus \ 



Periidieral circulation 

(Circulation p^riph^rique , 

Vasomotor action in the extremities 
,Vaso-motricit6 des extr^mit^ 



(c) After 3 minutes' rest 

(c) Apr^s 3 minutes de repos 

(a) While lying on back 

(a) Dans le d^ubitus dorsal 

After 3 min. exercise (not rythmic gym.) 

Aprfes 3 m. d'exercice (pas gym. cadenc^). 

After 3 minutes' rest 

Apr^s 3 minutes de repos 



l^ 



Appareil respiratoire . 



Digestive apparatus 
Appareil digestif 



(Teeth 
Dentition , 
Stomach, intestines 
Estomac, intestin . . . 
Liver 

Foie 

Amount of urine 
Voliune des urines. . 



Renal functions 
Fonctions r^nales. 



'(a) Normal constituents 
(a) Br 



Chemical analysis 
Analyse chimique. 



il^ments normaux. 



(ft) 



Abnormal constituents 
Elements anormaux 

Albumin 

Albumine 

Sugar 

Sucre 



Skin 

Appareil t^gumentaire. 

Remarks and conclu 

sions 
Observations diverses," 

conclusions. 



1. Apices of lungs 
1* Sommets 



Chloride retention 

Retention chlorur^ 

Uric acid in the blood 

Azot^mie 

Average excretion of urea 
Constante ur6o-secr6toire. 



2. X-Ray Examination 
2** Examen Radiologique 



Physician in charge of examination. 
Le M^edn charge de PExamen. 



Limits of lungs 

Plage pulmonaire 

Hilus shadow 

Ombre hllalre 

Mediastinum 

M6diastin 

Costo-diaphragmatic border 
5* Sinus costo-diaphragmatique . 

6. Movements of diaphragm 

6** Mouvements du dlaphragme . 

7. Wall of thorax 

7* Parol thoracique 



2. 
2* 
3. 
3* 
4. 
4* 
5. 
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8. Heart and aorta 

g* OcBor et aorte 

Remarks and eonclo-f. 

sions. J. 

Observations diyerses, 1 . 

concduaions. (. 



Phyaidan in charge Qf examination. 
Le M^dedn cbarg^ de I'Examen. 



Anteeedenta 
Ant^o6dent8. 



3. Neurological Examtnation. 
3* Examen de Nenrolo^. 



General psrjrchology of candidate 
Psychologie g^oale da candidat. 



Emotional diapoeition 
Emotivity 



General motor actiTity 

Motricit6 g&i6rale 

Goordinatlon,tremora, loss of coordination, faulty coordination, dysmetry 

Coordination, tremblements, asjniergie, dysm^tne 

Superficial and deep reflexes, stereognosis 

SoQsibilit^ superfldelle et profonde, st^riognoaie 

Tendon reflexes 

Reflexes tendinenx. 

Cutaneous reflexes 

Reflexes cutan^ 

PupiUary reflexes 

Reflexes pnpillures 

Sphincters 
Sf^bincters. 



Remarks and conclu- 
sions. 

Observations diverses,' 
ooaelusions. 



Physician in charge of examination. 
Le M^decin charge de I'Examen. 



1. Respiratory 

1 PhjralolQgieies- 
piratoire. 



4.~Physiological Examination. 
^. ETxamen Physiologique. 



Inspiration 
Insp. 



2. Muscular physio 



Thoracic meas- 
urements 
Ampliom^trie ' 
thoracique.. 



Spirometry 
Bpirometne. . . 
Spiro-manome 

try. 
Spiro-manom4- ' 

trie. 



At the Xyphoid 

Xyoholiienne... 

Axillary 

AxUlaire^ 

c) UmblUcal 

,c) Ombilicale. 



Expiration 
Exp. 



Difference 
DiffArentielle 



Time breath can 

be held. 
Durde de la bus-' 

pension resp. 



a) Inspiratory pressure 

a) Pression inspiratoire 

b) Expiratory pressure 
6) Pression expiratoire . 
a) During rest 



a) Aurepos 

6) After moderate exercise. 

b) Apr^s un exercice moddr6 

Holding breath tinder pressure of cm. of mercury 

Tenue respirat. sous pression de cent, de mercure 

Resistance to lowered atmospheric pressure 

Rd iistance k la depression atmosphdrique 

o^.— Ergography 



o Physiolope musculaire.— Ergographle 

fSight 



3. Psychomotor re- 
actions. 

3« Reactions psy- 
cho-motrices. 



Remarks and con- 
clusions. 

Observations di- 
verses, conclu 
sions. 



Visuelles.. 

Hearing 

Auditives. 

Touch 

Tactiles... 



Physician in charge of examination. 
Le M^decin oharg^ de I'Exaraen. 
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S.— ExamfnBtion of Bar, No3e, and Throat. 



L Upper rBgjdra- 



Poasea nasalea 

F.xjAmtoiy detecta 
Tacbes exidratoirea . . . 
Inspirator? presmlB 
PrasalDn Insplratilce. . 
Kaso-pharjm 



A Examen Oto-Rhlno-Lvyngologlqiie. 



Pharynx 

FhuTDX. 



Tympanl 

Tyrnvtaa. 
Tubdpwi 



n. Hearing (coch 

U. AudSlm <vofef 
cochltilns). 



III. EquilEbilum 
(semicirculBr 

ni. EqulUbratlon 
(Toies T«9(ibu- 



III. Eguilibratlc 
(voles TestiSu 
Idraa.) (Suite.) 



permeability 
ablUtd tubaue . . 



Volx chuchot^B Eitble . . 



Telephane Indoctor (dlst. 0.!> meter) 



CoChle^pBiiMtvBl reSex 

RfiSexe cocbleo-palTdbTsl 

Accinninodat[iui(G«l?4t«Ht) 

Accommodation (OelW), 

Auditory orientation 

Ortentaflon auditive 

Romberg test (leet together) 

(feet one behind the other) 
t. Spontaneous dls- Stationary marching (marking time) 

equilibration HomberE f pleds Joints). 

- DdsfiqulUbratlon jpledBrundeTant I'aatre) 

npontanfij. Sf arcMng llinrtlolded (orward and back (BablnsH-WelU) 

\f — T.„ 1„~. / *„™ I 1 "'-ingle f'^—* — 4.-,,_ -T 



le alleiet n 



(pleds 

lEblindlf _. _ 

Uarcbe sur placfi (marQuer le 

sH-Welll) 

a) Romberg test after 3 complete rotatlons/Rldit side 

(note delay m recovering balanoe) (B. Foy)t Lett aide 
B) Romberg aprii 3 tours oomDlets am- sol f Flanc Dr. . . 

miim (noteren retard de IMqaUibratlonliFlsnc Q 

(R. Foy). 

b) Stick teat (Uoure) 

'iwieft' 

■4 0. 



i) Uardilng bllndfc 



(hermle test (cold air) 



vlth the onge 
:<> Mouvemei . 
H>e. provoguii 
(indic.S... 



St pointing aft^ 6 rolat 

s) Indication aprts 5 toora di 

BurBolmamelQrivot) j. .^^ ^ 

b) Foat pointing aRerChenala lest (cold Right labyrinth 

-'-> Left labyAilh 



Labyrinth: 

LabDr 

Lab. a 

Riditalde 

a Fliuia Dr... 



W" 



b) Apr6s Sprauvo thormiqne (air hold) . 1 



I Sa^ttal" 
delation 



, LaUral 

_. I devlatloii 

DAT. aaglt. D«T.lat«r 



e) Aprts 4preuve glratoire 
( (auteul I -ky nimd- 



4. Nystagmua 
4° Nyatagmus 



TothelelT 

Par Sane Dt...\. 

ParOaooO 

Totheiieht 

_, Totheleft 

ParflanoDr 

I 1^ Oaiic a 

. b) Aftertheniiict*st(Cold|Rlglit labyrinth 
^) Left labyhnlb 

6) Po3t-thanniQvi6 (siAljBh.Di 

liold) .VlAb.Q 
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Interpretation > 

Interprdtation 

Gonclosloxis 

Conclusioiis 

Fliysician In diaige of exsminatJoiu 
Le KMecin oliarg6 de TExamen. 

6.— Ophthalmic Examination. 
6« Examen Ophtahnolc^que. 

1. Laduymal duots, eyehds, oonJunistlTas 

!• Voles lacrymales, paupi&res, oonjonctives , 

2. Pupib daring repose or during exertion 

79 PupiUea a r6tat statiqne et dynamique 

3. Deep membranes 

3» Membranes prof ondes 

4. Yisnal acuity a\ Rig^t b) Left 

40 Acuity Tlsuelle. a) Droite b) Ganohe ^ 

5. Field of vision a) Right b) Left 

50 Champ visueL a) Droite b) Gauche ^ 

6. Color vision 

6* Sens chromatiqne * 

7. Binocular vision 

7« Vision binoculaire 

1. Rapidity of normal acuity 
1« Vitesse de Pacuit^ normale 

2. Acuity above normal 

29 Acuity hypemormale 

3. Nocturnal vision 

30 Vision nocturne 

4. Vision in dazzling light or toward sim 
40 Vision d'^blouissement ou k oontre-soleil 

5. Stereosoopio vision 
50 VLdon st^^osooplque 



Supplementary 
.tests - 

Bpreuves comply 
mentaires 



Remarks and con 
elusions 

Observations; con- 
clusions. 



Physician in charge of examination. 
Le MMecin charge de FExamen. 



7. — Remarks and Conclusions. 
7e Observations et Conclusions. 



The Chief Physician. 
Le Mddedn-Chef. 
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ITALIAN Am SERVICE. 



«rrxcB or psraomrazoiMozcAi. Kunaunom op avutiom cavdxdatbs 

Ufficio di Ricerche Psicofisiologiche sui Candidati deirAviazione 

POZMTXMO TB8T 



PROVA DELL INDICAZIONE 



MANO SINISTRA 

B«fore rotating 
^ PRIMA DELLA ROTAtlONI. 

•'D— 8 
f 8— D 



KinRT HA«D 

MANO DESTRA 

Before rotattxtg 

IliiMA XmJA RIITAZIONr. Q 

After rotettns ^^ 

» • --S 

,» S —0 




N.. 



Son 



^.H. 



1fc*>Mi *«-^— •»^ 
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Command of Aviators. 

OOMANDO AyiATOBI. 



(No. 1.) 
(N. 1.) 



Office of Psychophysiological Examination of Aviation Candidates. 
Ufficio di Ricerche Fsicofisiologiche sui Candidati dell'Aviazione. 



Examination No. 
EsameN 



Turin 19. 

ToBmo,u 



BECOBD or EXAMINATION. 
BELAZIONS DI YISITA.^ 

Undergone by pnpil 

SnWtadaU'allievo 

Bank Corps 

Orado Corpo 

Full name 

Cognome e nome 

Son of 

PigUodl 

of tbe class from 

dellaclasse da 

The result of the examination made in this office is that the above-named soldier is 
Dalle visite praticate in questo ufficio risulta che il sunnominato militare ft 



to flying sendee 
al servizio in volo . 



The Director of the Office. 
II Direttore dell' Ufficio 



Office of Psychophysiological Examination of Aviation Candidates. 
Ufficio di Ricerche Psicofisiologiche sui Candidati dell'Aviazione. 



N«. Rank 

N Grade. 

Surname and given name 
Ck>gnoine e nome 



1. PHYSICAL EXAMINATION. 
1. ESAME SOMATICO. 

Corps 
Corpo. 



Date 



Past history 

Ansonnesi... 

Heredity 

Gentilizio... 

Habits 

Abitudini: 



.,LI. 



(a) Tobacco 



Tabagismo , 

(h) Alcohol 

(6) Alcoolismo 

Former sporting activities 

Precedent! sportivi 

Formerillnesses 

Midattiepregresse 

So for as you know have you ever had syphilis 

Ammettelue 

(If so, account of infection) 

( E ventualmente storia dell'infezione) 

Wounds (date, circumstances, description, outcome) 

Traumatismi (data, circostanze, descrizione, esito) 

Former medico-legal proceedings 

Prowedimentimedico-Iegali precedenti 

Subjective symptons 

Stutomisoggetnvi ^ 

I declare that the information given by me concerning my personal and family medical history is true, 

complete, and faithfully recorded. 
Dichiaro che le notizie da me date, sui miei precedenti personal! e famigliari, sono vere. complete e fedel- 

mente re^trate. Dichiaro ancne che sono state awertito delle conseguenze di una dicbiarazione errata. 

Signature 

Firma: 

Objective examinations 

Esame oggettivo 

External examination— Constitution and defects of skeleton and joints 

Esame estemo— Costituzione e alterazione dello scheletro e articolazioni 

Muscular development and hypertrophies 

SvUuppamuscolare e ipotrofie 
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Gait 

Deambnlazione , 

State of nutrition and adipose tissue 

Stato di nutrizione e pannicolo adiposo 

Weight and height w eight in kg Height in meters and cm . 

Fesoestatura Peso kg Statura m. 1 e cm 

Measurement of chest and abdomen Chest . . cm. Abdomen . . cm. 

Perimetro toracico e addominale. Toracecm Addomecm 

Skin and mucous membranes (color, abnormalities, cicatrices) 

Cute e mucose (colorito, alterazioni, cicatrici) 

Peripheral lymphatic glands 

Ghismdole liniiatiche perif eriche 

Thyroid and ductless glands 

Tlroide e ghiandole endocrine 

Remarks 

Osservazioni 

Respiratory organs 

Organi respiratori 

Lsspection, palpation, percussion, and auscultation 

Ispezione, palpazione, percussione e ascoltazione 



Spirometry 

Spirometry 

Remarks 

Osservazioni 

Cardio-vascular system 

Sistema cardiovascolare 

Heart and large blood vessels 

Cuwe e grossi vasi 

Inspection, palpaticm, percussion, and auscultation 
Ispezicme, palpazione, percussione e ascoltazione — 



Remarks 

Osservazioni 

Peripheral vessels with Riva Rocci sphygmomanometer 

Vasi periferici: col "Riva Rocci "m/m 

Blood pressure at . . o'clock by Pachon method Max mm Min. .mm. 

Pressione arteriosa a ore col " Fachon" maxima m/m minima m/m « . 

Quality of pulse, frequency 

Qualita dei polso, frequenza 



Varicose veins, cyanosis, etc. 

Varici, cianosi, ecc 

Abdominal walls and organs 

Pareti ed organi addominali 

Genitals 

Or ^ni geni tali 

X-Ray 

Radioscopia 

Nervous system resp(»isiveness 

Sistema nervoso. Mobility attiva *. 

Tremors 

Tremosi 

Romberg's sign 

Fenomeno di * * Romberg '* 

Abdominal and cremasteric reflexes 

Riflessi addominalie e cremasterici 

Tendon and periosteal reflexes 

Riflessi tendinei e i>eriostei 

Pupils and pupillary reflexes 

Pupille e rinessi pupillari 

Dermography 

Dermogransmo 

General sensibility (touch, heat, pain) 
Sensibility generale (tattile, termica e doloriflca). 
Psychopathic signs 

Fenomeni psicopatici 

Remarks 

Osservazioni 

Urine 
Orina: 

Appearance 

Aspetto 

Color 

Colore 

Reaction 

Reazione 

Density 

Densita 

Albumin 

Albumina 

Sugar 

Glucosio 

Microscopic examination of sediment 

Esame microsc. delsedimento 

Remarks 

Osservazioni 



I 

I 

/ 

I 

I 
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Special annotstiaKis 
AzmotakEionispeciali. 



GanclnsiQiis 
Besoltatoconiplessivo. 



Signature 
(Finna) .. 



M0TOBI8T. 
M0TOBI8TA. 

ASBBMBLBH. 

MONTATOBB. 
No. 

N 

Rank. Corps. 

Gxado Ck)rpo 

Foil name. 

Cognome e nome 

Fatber. 

Patamit& 

Date of birth. 

Giomodinascita 

Place. 

Lnogodlnasclta 

District. 

Distretto 

Civilian occupation. 

Professlone da borghese 

Date of enlistment. 

Data di arruolamento 

Have you ever flown? Wben? 

Hamaivolato ; quando 

In what capacity? 

Inchequaiita 

Since what date? 

Alfnmtedai 

In what capacity? 

In che quautlk '• 

Is at the school of. since. 

SitrovaallaScuoladL ; dal... 

Date of presentation at the office. 

Data di presentazione all' uffick) 



FOSMES ILLNESS AND SELATIVE MEDICO-LEOAL STATUS. 
MALATTIE FREOSESSE E PBOWEDIMENTI MEDICO LEOALI. 



Do you desire to fly? 

Se desidera volare 

The undersipied declares that all the above answers are correct and that he has been warned of the 
ponishments incurred in the case of false statements. 

n sottoscritto dichiara che quanto sopra corrisponde alia verita ed ft stato awertito delle punizioni 
in cui incorre nel caso di false dichlarazioni. 

Signature. 

Finna 

MEDICAL EXAMINATION. 
VISTIA MEDICA. 

Pathological and abnormal conditions. 

Fatti i)atclogici o anormali 

Fit. tfnfltforV 

Idoneo Liabile per 

Signature. 

Firma 
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EXAMINATION OF EABS. 
VISITA OTOUTRICA. 

P afhologlcal and abnormal conditions. 

Fattipatologicioanonnali 

Fit. TJnfltfor.' 

Idoneo Inabileper ; 

Signature. 

Firma 

VACUUM CHAMBES. 
CAMPANA PNEUMATICA. 

Effects. 

Comportamento 

Signature. 

Firma 

FINAL DECISION. 
CIXTDIZIO FINALE. 

The Director. 
II Di rettore 



Office op Psychophysiological Examinations 
OP Aviation Candidates. 

TJfficio di Kigerche Psicopisiologiche 
sui Candidati dell'Avlazione. 



Vn. VABIOUS PHYSIOLOGICAL EXAMINATIONS. 
YU. ESAMI FISIOLOOICI YABI. 

No. Rank. Corps. 

N Grado Ck)rpo 

Surname and given name. 

Ck)gnome e Nome 



.,li. 



General reaction. 

Reazione generale 

Vasomotor. 

Reazione vasomotoria 

Pulse. 

Reazoine del polso 

Respiration. 

Reazoine del respire 

Tremor. 

Reazione del tremito 

Conclusion; excitability. 
Giudizio complessivo; emotivity,. 



I. EXClTABILrrY. 

I. emotivitI. 



Type. 

Tipo 

Regularitv. 
Regolarita., 
Fitness. 
Idoneit^ 



n. MUSCULAB SENSE. 
n. SENSO MUSCOLABE. 



m. 
m. 



Signature. 
Firma 
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OmcE or PsTCHOPHTSxoi:.ooicAL Examinations or Avution Candidatks. 

UmCIO DI RiCEBCHK P aiCOr i M OLOQICHE 

8UT Canoidati Dsll'Atiazions. 
a. PSTcmcAL examination. 

IX. - B8AMB PSICHICO. 



No. Rank 

N Grado. 

Surname and given name 
Cognameenome 



Corps 
Corpo. 



Progressi(m of times of exposure 
(Pr^essione del tempi dl esposlzione . 



Date 
Data. 



(a) Speed of perception, 
(a) Velocity di appercezlone. 


(b'i Extent of perception. 
(b)Estensione di apperce- 
zlone. 


(r) Speed of comparison, 
(e) Velocity dl oomparazione. 


Series. 
Segno. 


Minimum time. 
Tempo minimo. 


Series. 
Serie. 


Minimum time. 
Tempo minimo. 


1 

1 Series. 
1 Serie. 

1 

1 


Minimum time. 
TemiK) minimo. 

• 


1 


2 


3 


4 


5 


1 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


1 
2 
3 

4 
5 




2 














\ 


3 
















4 
















5 
















A 














7 














Mean minimum time. 
Tempo minimo medio. 


8 














9 
















10 


















• 













id) INTENSITY or ATTENTION, 
(d) INTENSITl DI ATTENZI6NE. 



Mark to be 
canceled. 
Segno da 

cancellare. 



No. of marks to be 

canceled. 

N." del segni da 

cancellare. 



No. of marks 
canceled. 

N." dei Regni 
cancellati. 



Ratio of errors. 
Rapporto errori. 



Total time. 
Tempo totale. 



(a) 
(6) 
(c) 
(d) 



REMARKS. 
OSSERVAZIONI. 



(a) 

(&) 
(C) 

(d) 



conclusion, 
giudizio. 



Psychical behavior (from all th? tests in the psychological examination) 
Gomportamento psichico (dal complesso delle prove per I'esame psicologico). 



Signature 
Firma 
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Office of Pstchophtsiolooical Examinations of Atiatxon Gandidatbs. 

UFFiaO DI RiCEBCHE FSICOFISIOLOOICHB 

Sui Candidati Dell'Ayiazione. 
-^ ym. resistance to fbessube yabutions. 

Vm • SESISTENZA ALLE VABIAZIONI DI FBESSIONE. 



No. Rank 

N* Grade. 

Surname and given name 

Cc^nome e nome 

Barometric pressure 

Pressione bsurometrica 

Past history and present status 
Note anamnestiche e stato presente. 



Corps 
Corpo. 



Temperature Date 
Temperatura li 



.191. 



Hours and 

minutes. 

Oraemlnuti. 


Pressure. 
Pres- 
sione. 


Temper- 
ature. 

Temper- 
atura. 


Annotations. 
Annotazioni. 












, 




• 




m 















Remarks 
Osservazioni. 



Conclusion 

Oiudizio complessivo. 



Signature 
Firma 



Office of Psychophysiological Examinations of Aviation Candidates. 

UfFICIO DI RiCERCHE PsiCOFISIOLOGICHE Sui CaNDIDATI DeLL' AvIAZIONE. 

IV. Examination of yestibxtlab appabatus. 

IV. ESAME DELL' APFABECCHIO YESTIBOLABE. 



No. 

N... 



Rank 
Grado. 



Corps 
Corpo. 



Surname and given name 
Cognome e Nome 



Place and date 
U 



Fast history as to psychophysiological data 
Anamnesi spedale 



The undersigned declares that the above data are true and complete 

II sottoscritio dichlara che i dati surriferiti sono veri e completi. Signature, Firma . 

Spontaneous nystagmus 

Nistagmo spontaneo 

Duration of rotary nystagmus Rig^t Left 
Durata del nlstagmo postrotatorio D S 



Behavior during rotation: 
Comportamento nella rotazione: 

With head erect 

A capo eretto 

With head bent at 90» 

A capo flesso a 90" 

Character of gait after excitation • 

Comportamento della deambulazione dopo eccitazione. 
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Standing tests 
Provastatica.. 



On both feet 
Sui due piedi. 



On rieht foot 
SulpiedeD.. 



On left foot 
Sul piede S. 



Painting tests 

Prova dell' indlcazione 

Static sense of position: 
Senso statioo della posisione: 



Ahead. 
In avanti. 


Behind. 
Indietro. 


Right. 
A dostra. 


Left. 
A sinistra. 


Degrees. 
Oradi. 


Mean error. 
Errore medio. 


Degrees. 
Oradi. 


Mean error. 
Errore medio. 


Degrees. 
Gradi. 


Mean error. 
Errore medio. 


Degrees. 
Gradi. 


Mean error. 
Errore medio. 



































































VerticaUty (falling tests): 
VerticaUtft: 



Inclination— forward— backward. 
Inclinazione antero posteriore. 


Inclination— lateral. 
Inclinazione laterale. 


Mean error 

forward. 

Media errori 

in avanti. 


Mean error 

backward. 

Media errori 

indietro. 


Mean error. 
Errore medio. 


Mean error 

right. 

Media errori 

a destra. 


Mean error 

left. 

Media errori 

a sinistra. 


Mean error. 
Errore medio. 






• •...>. ......... 













































Remarks 
Osservazloni. 



Result 
Restiltato. 



Signature 
Firma 



Error in estimating the inclination: 
Errore n^'appreszare Pinclinazione: 



Incline forward 
Inclinazione tn avanti 


Incline backward 
Iclinazione Indietro 

• 


Incline to right 
Inclinazione a destra 


Incline to left 
Inclinazione a sinistra 


Deg. 
Gradi 


Estimate 
Apprezzati 


Error 
Errore 


Deg. 
Gradi 


Estimate 
Apprezzati 


Error 
Errore 


Deg. 
Gradi 


Estimate 
Apprezzati 


Error 
Errore 


Deg. 
Gradi 


Estimate 
Apprezzati 


Error 
Errore 


































































........ 
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EiTOr In enimBtlng votlnal position;. 
Errori nell'appreitsre la posltlone veitkale; 



OmOB OF PaT0SOPHraiOLOI}ICi.L EXAMIffATtOSS o» Aviatiok Camdioatbh. 

Uppicio di Ricbbchb PBicovieioLOGicaE 

Sdi Candidati Dbll'Ayuzionb. 



,.._ Ko.oinights 

Noljile fomlte dalanf^tto No. ddvoU 

' (Sneclttlineiits per 11 peraonala a&vleante) 
(EapsrtallT (or the flying porsonnBl) 
1II3C coiolne trom (sMvli>e, fast, [nrlongh, hoq(dtsI, etc) 

Provlene da (ssrrlEh, rlposo, llcenza, ospedulit, ecc. j 

Imidental hftppenlngs 

Indtoitl 



Aet-ulment* at 



DlsturM la Tolo: |iresenti.. 



-.^ — .Jvlly Inllylng 

Sausttlvlta di volci: 

KqullibTium 

RquUlbrlo 

Dutiubaoreg or sttaatlon (b«[nre) 
DisturUdaU'Utenilone: (prima)... 
msttnbansea ol memory (befoin) 
Dlstorbl dalla memoila: (priira)... 
Disturbances or will (belore) 

Dlsturbl della Tolontii: (prims) 

Dl3tUTbsni^e3 of 

Dlsturbl dfllla caraltore: (prima) 



. presentl dlstiirbi b. 
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General zexnarks. 
Osserraticml gensralL 



1. Normalitr 6. 
LNormaliuL 6. 

2. Regularity 7. 

2. BegolaritJ 7. 

3. Short reactkm 8. 

3. T.R. brevi 8. 

4. Long reaction time 9. 

4. T.R.lunchi 9. 

5. Variability 10. 
5. Variability 10. 



Distractability 
Distraibrnti... 
Liability 

LabiUtJk 

Instability 

InstabiUtL 

Adaptability 
Adattamento. . 
Bearing 
Contegno 



Conclusion. 
Risultato complessivo. 



Signature 
Firma 



To visual stimulus. 
A stimolo visiYO. 



Reading a watch. 
Letture orologio. 


Valnes of reaction time. 
Valori del T.R. 


















































































' Remarks. 
OsserrarionL 


No. T. R 
Discarde< 
Scarti.... 








« 








I 














Total 






*** 




















Tot 


ale 




















Mean 

Media 




• 










Extreme 
Valorlest 
Normal g 
Oruppo B 
Mean de^ 
Devlaz m 
Coefflclen 

billty 
Coefflclen 

abmt&. 
Errors 
Errori... 


values 
Teml , , . ^ - 










" 




roup 
lorm 


- 












lation 
edla.. . 














t o/variBr 
tedivari- 




















% 


% 


% 


% 


% 











I'o acoustic stimuli. 
A stimolo aciistieo. 



Reading watch. 
Letture orologio. 


Valaes of roartlon time. 
Valori del T.R. 




















































































Remarks. 
Osserva/ioni. 


No. T. R 
Discardec 
Scarti.... 
















i 
















Total 




























Tot 


alo 




















Mean 

Media 














Extreme 
Valori est 
Normal g 
Gnipr)0 B 
Mean dev 
Deviaz m 
Coefflclen 

bllity 
Coefflclen 

ability. 
Errors 
Errori... 


values 
remi 














roup 
lorm 














iatlon 
edla 














tofvaria- 
te di vari- 




r 
















c 




% 


% 


..% 


___^_ 


) 






........ /t> 
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Curve frequency. 
Curve di frequenza. 





Total 
value. 
V.S 


Per cent. 
Ac. 


Discnrded 

ScartL 


Total 
value. 
V.S. 


Percent. 
Ac 


— 100 










101-110 








111-120 






Total 

Totall 






121-130 










131-140 








141-160 






Mean 

Medie 






151-lftO 










161-170 








171-180 






Extreme values 

Vftiori efttremi 






181-190 








191-200 


..^. ...... 




Normal group 

Grnnpo Tiorm - 






201-210 






• 


211-220 






Mean deviation 

Devlaz media 






221-230 








231-240 






Coefficient of variability 
Coefficiente di variability 






241-250 








251-260 






Errors 

Errorl ,.••.•...•..••••••••«•.• 


% 




261-270 






% 


271-280 






V 














291-300 














- 










Total 

Total! 

















Candidate Pilot 

Candidato Pilota 

Candidate Observer 

Candidato Osservatorc 

Pilot 

Pilota 

Observer 

Osservatore 

Oppicb op Psyohologioal Examination of Aviation Candidates. 
Ufpicio di Ricbrchb Psicopisiolooiche bjji Candidati dell'Ayiazione. 



Examination No. 
EsameNo 



Pate 
.,U... 



RESULT OF EXAMINATION. 
BESULTATO DELL'ESAME. 

[Corps) 



taken by (rank) (i . , 

subito dal (grado) (Corpo) . 

Surname and given name 

CosnomeeNome 

Father Birth place Pate of birth 

paternity luogo di nascita data di nascita. 



INFORMATION FURNISHED BT CANDIDATE. 
INDICAZIONI FORNITE DALL'INTERESSATO. 



Date of enlistment 

Data dell'arruolamento 

Declaration of citizenship 

Professione da borghese 

Former aeronautic experience (if pilot, date of commission, where located, etc.) 
Precedenti aeronautici (se pilota, data del brevetto; dove presto servizio, ecc.)... 



Accidents and injuries 
Incident! sofferti e traumi. 



Maliattle f amigliari e personal! pregresse . 



Medico-legal proceedings 
Prowediment! medico-legal!. 
Subjective disturbances 
Disturb! soggettivi 

Tobacco 

tabacco 

Alcohol 

alcohol 



Habits 
Abitudini 1 
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BuviA or BxAimrAiioiis. 

ESXO DSOU ESAMI. 
I. PHTSC&L KZAlOirATIOir. 

L^saiMB soMAnoo. 



Ocnei^ oonditlfln — Skin sod nmoous meoibnDiB 

StatoKnerale.— CateemnooM 

1. We^Jbt and moasurenicnts 

1. Pesoemisoie 

Weii^t in kg. Height in meters 

Peso Kg Suturam 

Chest in cm. Abdomen in cm. 

Pnimetro toradco cm Perimetro abdominale cm 

2. Respiratorr organs 

3. Ai»pai«Qcmore8|»iratorio 

3. Caidio-yaacular apparatus 

3. Appareochio cardiovasoolare .... Pube (frequency) Blood pressure at o'dodc 

Polso (frequenza) Pressicne arterlosa a ore 

4. Abdominal and genital organs 

4. Oiganl addominaliegenitaU 

5. Lymphatic and gtandnlar organs 

5. Unfaticiedotganlghianddlaxl 

«. Urine 

6. Orine 

7. Nervoos systnn 

7. Sistema nervoeo: 

(a) Motility 

(aSmotUita 

(b) General sensitivity 

(ftisensibilitl^gener 

(e) Reflexes 

(Orlflessi 

8. Psydiopathic S3rmptoms 

8. flintomipsieopatici 

9. Motor organs 

9. Organ! dimoto 

10. Are these obfective symptoms of infectian? :. 

10. SeesistonodntomioMettividiinfezione 



n. EZAMINATION OF VISUAL APPABATXTS AND ITS rXTXCnOinNO. 
n.— ESAHX DELL'APPABECCmO E DELLA FT7NZI0NE VISIVA. 



1. Objective examination 

1. Esame obietttvo 

2. Refiraction Right eye Left eye 

2. Rifirazione Occhiodestro Oochio sinistro. 



3. Sight Right eye Left eye 

3. Vlsus Occhiodestro Occhio sinistro. 

4. Crepuscular vision 

4. Visfone crepuscolare 

5. Field of visioa 

6. Campovislvo 

6. Camped! sguardo 

7. Accommodation Right eye Left eye 

7. Acoomodamento Occhio destro Occhio sinistro. 

8. Stereoscopic vision 

8. Visionestereoscopica 

9. Color vision 

9. Senso del color! 



1. Auditory apparatus 

1. Appaceochio udltivo: 
(a) Objective examination 
la) esame obiettivo , 

Auditory acuity 
acuity uditlva 

2. Nose 

2. Naso: 
[a) Objective examination 

fa) esame obiettivo 

r5i Pervionsness 
[5) pervietli. 

3. PI 
3. Farixige. 



m. EAS EXAMINATtON. 
m.— ESAME OTOBINOIATRICO. 



171364—20 ^19 
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IV. EXAMINATION OF VESTIBI7LAB APPABATUS. 
lY.— ESAME DELL'APPABECCmO YESTIBOLABE. 



1. Dynamic 

1. Dinamico: 
fa) Rotation 

(a) rotazione 

6) Gait 

[b) deambulazione , 

2. Static 
2. Statico: 

(a) Verticality (feOIing test) 

(a) verUcalit^ 

lb) Inclination. 

lb) inclinazione 



y. BEACnON TIMES, 
v.— TEMPI DI BEAZIONE. 



1. 
1. 
2. 
2. 
3. 
3. 



Visible without previous information 

Visivo senza preavviso 

Visible with previous information 

Visivo con preavviso 

Hearing 

Uditivo 



Mean value (with error) 

and extreme values. 

Valore medio (con er- 

rore) e valori estremi 



± 



(.../...) 
(.../...) 
(.../...) 



Normal 

deviation 

(with error). 

Deviazione 

normale 
(conerrore) 



... ± 
... ± 
... ± 



Ck>efQcient 
of varia- 
bility. 
Ck)efficiente 
di varia* 
biUt& 



Errors %. 
Errori%. 



Remarks 
Osservazioni: 



VI. TIME OF CHOICE AND DETEBMINATION. 
VI.— TEMPI DI SCELTA E DETEBMINAZIONE. 



1. Mean comprehensive value 

1 . Valore medio complessivo 

2. Ratio of mistaken reactions to the whole 

2. Rapporto delle reazioni sbagliate sul totale. 

3. E^tence of systematic errors 

3. Se esistono erroi sistematizzati 

Remarks 

Osservazioni : 



vn. ExaTABUJTY examination. 
vn.— ESAME dell' emotivitI. 



Vm. BESISTANCE to PBESSUBE VABIATIONa. 

vm.— besistenza alle vabiazioni di pbessione. 



Speed variations. 
Velocity delle variazioni 



General behavior 
Gomportamento generale. 
Cardio-vascular reaction 
Reazione cardiovascolare. 
Respiratory reaction 

Reazione respiratoria 

Hearing apparatus 

Apparecchio uditivo 

Remarks 

Osservazioni 



Diminution of pressure. 

Diminuzione deUa 

pressione 



Depression in mm.. . 

==ascent ofm... in mm. .^ 

Dtpressione mm 

§art a ascensione 
im in minuti 



Diminished pressure. 
Pressione diminuita 



Pressure in mm - 

meters per minute 

Pressione mm 

paria m 

per minuti 



Increase of pressure. 

Aumento della 

pressione 



Compression of.... mm. 

'^descent of ..m. in mm. 

Compressione di mm. . . 

pariadiscesa dam 

in minuti 
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□c. nrcmcAL ezamhtatiox. 
pscmoo. 



1. Speed of perceptkm 

1. vetodtkaeaiypercexione... 

2. Extent 

2. Estoi^one di apperoeskme 

3. Attention 

3. AttemJioiie 



BehsTior (indudinx all tests) 

Comportamento (dal com- 

plesso delle prove) 



OOHCLUSIOH. 
(ilUDUlO OOMPLSaaiTO. 



DECLASAHON OF FRNISS. 

DirmABAnowE di idoiisitI. 



The Director of the Oifice. 
n Direttore deU' Ufflcio 



Office of Pstg^ophtsiolooicax Examinations of Aviation G^^ndidates. 

UfFICIO di RiCEBCHE PsICOFISIOLOGIGHE SUI CaNDIDATI dell' AvtA.ZIONE. 

m. KXAMmAnoN of kax, nosb, and thboat. 

m. BSAME DKLL' OBECCHIO, DEL NASO B DELLA OOLA. 

No. Rank Corps 

N Grado Gorpo 



Soniame and given nune 
Cognome e nome 



A namnesirlguardante la speciality . 



(Date) 
(Data) 



The undersigned declares that the above data are true and complete. 
11 sottoscrltto dichiara che i dati surriferitl sono veri e completi. 

Signature 
Firma.... 



Objective examination 

Esame obbiettivo 

Otoscopic examination 
Esame otosoopico 



Right ear 
AD 



Left ear 

AS 



Rhinoscopic examination 
Esame rmoscopico 



Fharyngoscopic, Rhinqpharyngoscopic andlaryngoscopic examination 
Esamef iringoscopico) rinoforingoscopico e laringoscopico 



Functional examination 
Esame funzionale 
Hearing acuity 
Acuitk uditiva 


Phonometer at . meters 
Fonometroa m. gradi 


Right ear 


Left ear 

AS 








- 


Low meters 

Fonemlbassi metri 

Medium 

Fonemimedi metri 

Sharp 

FoTiemiacuti metri 






Whispering voice 

Voce Afona ............... 




















Standard watch 

Orolosio camnione. . 
















Tuning fork 

Esame coi diaoason 
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Perrlounun of nasal passages: 
PtnltUnanU: 

Cathatei Id the luntrU 



lupbtUiHi prasnira mm HiO — 
FiMsSoaanMl' ItplnilMi* mm Ht O 
BxpfrttlcmpnoBiiremm H1O+ 
" ' '-iilonaminHiO-f--. 



Blsaltato.. 



^^. 

310it 1^ Lofi p» 

O D M«U or TiaUn *^ * 
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OmOB or PSYOHOPHTSIOLOGIOAL EXAMIKATIONS OF AviATION CANDIDATES. 

Umao Di RicERCHE Psigofisiolooiche sin Candidati dell' Aviazione. 



No. Bank 

N Ondo. 

Sorname and given name 
CosDome noma 



Past history as to efas 
AjuomflBingaardante la speoialiU . 



n. XTS EXAMINATION, 
n. UAMS DKLL' OOCHIO. 



Corps 
.Corpo. 



Date 
.,li.... 



Objeetive examination 

Eaimoobbiettivo 

Sorroondlng parts of eyeball 
Annessi. 



Bifiliteye 



Left eye 
08 



Befracting media 

KettlrifraAgfloiti 

Inner membranes 

Uam1>rane interne 

Befraction 

Bifradcme 

Functional ezaminati<m 
Eaame fonzionale: 

Visas 

Crepoacalar vision and luminous sense 
Vl8l(mecr^>uscolare e sense luminoso: 
Photometry 

Potomeib'o 

Photometric tables 

Tavide fbtometriche 

Field of vision 

Gampovisivo 

Field of view 

CampodiKuardo 

AooomnuMUttion 

Bstensioneaocomodativa 

Stereoseopio vision 

Visionestereoflcqiiioa 

Color sense 
Sense cromatico: 

Examination with the tables 

Esameconletavole 

Examination with wool 

Esame con le lane 

Examination with instruments 
Esame con strumentale 
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With daylight 3M9 at a dlstancs of mst«ra Bight el's last t7p« No Lett are test 

Iieut visual angle Least tIseuI angle 
A lace dluma vede alia dbtanfa dl m O D Hgno N S segno N.. 

angolo tIsIto mlnlmo = angolo vIsIto minima — 



Oaserrailoni . . 



Conclu^on 

" to complesalvo 

SlEnatiue 



OFFICE OF PSYCHOPHYSIOLOGICAL EXAMINATIONS 

TJFFIOIO DI RICERCHE PS I COFI 8 10 LOG I CHE 

Of Aviation Candidates. 

aUI CANDIDATI DELL 'AVI AZI ONE 



AVIATION 
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Commands 
Comandi 


ValeriMedl Media 


variaMttty 

Coeffldente 

IHVariabUiU 


Indftx «)f Krror 

Indkxi 

niKrror* 


1. Forward 

1 Avanti 


...■...•••.•.•.•.... 








2. Backward 

2 TndiAtro ............ 










3. To left 

3 A sinistrA . ........ 








4. To right 

4 A destrA .......... 










5. NegatiTe 

S f NesAtivo) 



















Mean values 
Valcfimedi 





















Is there any regularity in the errors and what 
Eslste ana regcdarita negU errori e quale? 



DBCWOir 

oiUDiao 







Signature 
FIrma 








Bcfifli of SQOoeMliiltests 
Scrie deile prove suooesRive 

Aeading watch 
Lcttare orolofpo 






2 


3 


5 

2 

----- ^ m^^ * ^ ^ 

4 


J ,, 

4 
2 
J 
'/, 

4 

;^ 

4 

4 




4 ■ 


1 


4 


1 1 


2 


* 


5 .. 


4 


'/ 


3 ' 

5 


1 

3 




1 


2 


'/ 


2 

4 

3 

1 

4 


* 

4 

r 

i 

I 


1 

4 
f 
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Values of reaction time for single commands 
Valori del TR ai singoU comandi 





Forward 
1. Avanti 


Backward 
2. Indietro 


Left 
3. Sinistra 


Right 
4. Destra 




N. 


ValoredeiTR 


N. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Valore dei TR 


N. 


ValoredeiTR 


N. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Valore dei TR 




1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 






1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


































































. 
























































• 




Sum 

Somme. 










Means 

Medie 










Extreme values 
Valori estremi. 










Mean deviation 
Deviazlone media. . - t 










Coefficient of variabi- 
lity 

Coeffldente di 
variability 










Errors 

Errori 





















Errors 
Errori 



Quality of error. 

Qualita 

degll errori 


Value of TR 
ValoredeiTR 


Comandi 


Errori 



























No. of errors 
N.**Degli errori 



at command 1 on 12 

alCom. 1 su 12 

" " 2 su 12 

" " 3 su 12 

" " 4 SU.12 

" " 6 SU 12 

Total on 60 

Totale su 80 
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BRITISH AIR SERVICE. 

[F.S. Form 205.] 

Aviation Candidatbs' Medigax Board, R. A. F. 

SZAMINATION OF CAMDXDATB FOB COMMIBSION IN THE BOTAL AIB FOBCE. 

Rank and number Name Date Age 

1. 8UBOICAL BXAIONATION. 

Vision. J|--;---;;;-;--;----;;-; ;;;;;;;;*;^ 

Color vision • 



Fbysiqne. 

Woands and injuries 

Smgfcal abnonnalities 

Mentality Initials. 



2. MEDICAL EZAlONAnOKS. 

fT.T 

Habits: Cigarettes and pipes p. d. Inhales AIcohol< Moderate.. 

iMod.B. B. 

Games and sports 

Oocapation, civillife 

Army (period and unit) 

Foreign servicc^JJJJJ^;::::;;:;;::;;;:;;:;;::::;;:;;;:;:;;::;;;;;:;;;;:;;;;^ 



Illnesses (to be underlined, and notes made below): Asthma, hay fever, malaria (residence in hot 
climate), rh. fever, digestive disturbances, nervous debility, migraine, petit mal, chorea, sea sickness, 
train sickness, operations, accidents, wounds, gassing, shell snoclr, concussion, syphilis, gonorrhea, other 
illnesses. 

Family histwy. Tuberculosis, heart disease, nervous, mental . 

Heart. Slie 

Sounds 

Rate ( I) a t rest (II) after exertion 

(Ill) returning to normal 

Pulse. (I) Horizontal (H) Raise 

Thorax. Expansion 

♦Vital capacity : 

Breath field (I) at rest 

♦al) after exercise 

♦Reasons fOT giving up 

Abdomen. Muscular tone 

♦"Splashing" 

Nervous system. Deep reflexes 

Tremor, etc 

Mentality 

Summary Initials 



3. AXJBAL EXAMINATION. 

History 

Hearing R. ear L. ear 

Membrane R L 

Teeth 

Pharynx 

Naso>pharynx 

Nose , 

Muscle sense :. 

Nervous stability 

Vestibular stability 

Mentality 

Summary Initials. 



4. ASSESSING. 

Found: 

Fit as .■ 

Unfit as 

Temporarily unfit owing to , 

Signature ; — 

President Aviation Candidate*' Medical Board. 

Date 



[F. S. Form 48.] 

Royal Aib Force. 

(Envelope to contain the medical blstory of an officer, probationer, warrant officer, N. C. O. or man of the 

air force.] 

xr««« /Official No. or \ 

'"*™® \Date of Commission/ 

(Surname first.) 
Rank 



♦ These tests need only be applied in doubtful or special cases. 
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(\) This envelope is to contain tiie flimsy copies of F. S. Forms 35, 39, 40, 42, 44. and 46. 

(2) It is to be kept in the station office with other personal papers. It is £o be treated as strictly 
conndential. 

(3) On the transfer of the officer or man whom it concerns to another station or hospital (whether Air 
Force, Naval, Militarv or Civil) it is to be forwarded with other personal papers to the commanding,' officer, 
of the station or hospital to which the transfer is made. 



Medical 
category. 


Unit. 


Station or 
hospital. 


Station or hospital transferred to— 
or— inoculation or vaccination. 


Date. 


Date of 
forwarding. 



















































Entry Card, Royax Aib Force. 

Unit Date... 

Squadron, wing, etc Height. 

Rank Official No. or date of commission.... 

Name 



[F. S. Form 35.i 



Age Weight. 

Residence (town and county only) 

Address of nearest relative 

Body marks 



Where recruited. 



Vision: 

Right eye +2 

Lefte 



;eye 

With glasses. 

♦Color vision 

]ue. 



.4-2 



Physiau( 
Wounds: 



Wounds and injuries. . 
Surgical abnormahties. 
Mentality. 



Summary (surgical) 

♦Habits: 

Smokine; 

♦Alcohol 

♦Any special athletic record 

Previous occupation (civil) 

Army: Period and imit Foreign service. 

Illnesses 



♦Family history. 

Heart: Size 

Sounds. 



♦Rate (see F. S. Form 36)— I ♦II 

Pulse— ♦! ♦II 

Thorax— expansion ♦Vital capacity 

♦Breath held— (i) At rest ♦(ii) After exercise. 

♦Reasons for giving up 

♦Abdomen 

♦Nervous system: 

Deep reflexes '. 

♦Tremor 

♦Mentality 

♦Summary (medical) 

Hearing 



♦III. 



Teeth. 

Nose 

♦Muscle sense..... 
♦Nervous stability . 

♦MentaUty 

Summary (aural) . 



Signature of medical officer. 



[F. S. Form 39.1 

Royal Air Force. 

Discharge Card, U. K. 

[All Air Force cases except from expeditionary forces.] 

Name of hospital or station 

Serial No. in admission list (F. S. Form 38) 

Unit 

Official No. of date of commission 

Squadron, wing, etc 

Rank 

Grading 

♦These items need not be filled up for ground duty candidates. 
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Name 

Age Total service... 

Date of airival at hon>ital: 

(a) As an admission 

(5) As a transfer (state wh^re from) 

Date of discharge: 

To duty— 

By change of disease 

As an invalid 

Date of death 

Date of transfer (state where to) 

Nmnber of days mider treatment 

Observations (to be filled in by the medical officer in charge of case): 

^Disease 

Operations 

Result of operation 

Complications in order of occurrence 



Signature of medical officer 

One of these cards is to be completed for every patient of Air Forces received into hospital, except these 
from e3q)editionary forces. 



[F. 8. Form 40.J 

RoYAx Am Force. 
Discharge Card for Expeditionary Am Force Cases. 

Hospital or Station. 

State from which Force Serial No. in Admissionl 

List (F. S. Form 38)f 

Unit 

Official No. or Date of Commission 

Squadron, Wing, etc 

Rank 

Grading 

Name 

Age Total Service 

State Service with Field Force in Months 

(Last period only if more than one) 

Date of arrival at hospital as an admission 

As a transfer (state where from) 

Date of discharge to duty 

Date of discharge by change of disease 

Date of discharge as an invalid 

Date of death 

Date of transfer (state where to) 

(Name of hospital to be given) 

No. of days under treatment 

Observations - 

To be filled in by the medical officer in charge of case 

Disease (final diagnosis)* ■. 

Operations 

Result of operation 

Complications in order of occurrence 



(6) 



Signature of medical officer 

One of these Red cards is to be completed for every Expeditionary Force patient of Air Forces received 
into hospital. Black cards for U. K. Air Force. 



[F. S. Form 44.] 

Royal Air Force. 
Report op Accident to a Flying Officer, Probationer or N. C. 0. (Flying). 



Unit Official No. or date of commission 

Squadron and wing 

Rank and grading Age. 

Name 

History of accident:— Date Locality 

Name and type of machine 

Did machine catch fire? 

Was fire extinguisher fitted? 

Were telephones fitted? 

Exact position of airman when foimd 

Was he pinned by any part of machine? 



♦ To be in accordance with the official nomenclature. 
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Was there blood, hair, etc., on any part of machine?. 

Was he pilot or passenger? 

Was any mishap observed? 

At what stage of flight did accident occur? 

Helmet worn and type 

Goggles and type 

Belt and type 

Did belt eive way? 

Nature of injuries 



Nature of aid rendered . 



Condition after accident, unconsciousness, etc 

Any headache? Any vomiting? . 

Signs of fracture of base : 

Nightmare? 

No. of hours flying done 

Health immediately before accident 

Date of last special report 

If fatal, state exact cause (if thrown out, head struck, etc.) 



Chief injuries observed at post mortem . 



Signature of medical officer. 



Entry Card, Royal Air Force. 



[F. S. Form 35. 



Unit Date 

Squadron, wing, etc Height.. 

Rank Official number or date of commission. 

Name 



Age Weight Where recruited. 

Residence (town and county only) 

Address of nearest relative , 

Body marks » 

VisionlJ;!;} +2 With glasses.... 

♦Color vision 

lue 



Physiqui 
Wounds 



WcHmds and injuries *. 

Surgical abnormalities 

Mentality. 



Summary (surgical) 

♦Habits— Smoking 

♦Alcohol 

♦Any special athletic record 

Previous occupation (civil) 

Army, period and unit Foreign serAice. 

Illnesses 



♦Family history. 

Heart (size) 

Sounds. 



♦Rate (««« F. S. Form 36)— I ♦!! 

Pulse— ♦I ♦II 

Thorax— Expansion *Vital capacity 

♦Breath held— (i) At rest ♦ (ii) After exercise. 

♦Reasons for giving up 

♦Abdomen 

♦Nervous system— Deep reflexes 

♦Tremor 

♦MentaUty 

♦Summary (medical) 

Hearing 



.♦m. 



Teeth, 

Nose 

♦Muscle sense 

♦Nervous stability. 

♦MentaUty 

Summary (aural). . 



Signature of medical officer. 

Sickness and inoculations (Jor use at qjr ministry only). 



Serial 
No. 


Disease or injury 
or inoculation. 


Hospital or station. 


Date of 
admteioaor 
inoculation. 


Date Of 

diA- 

eharge. 











































♦ These items need not be filled up for ground duty candidates. 
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[P. S. Eorm 42.] 

ROTAL Ant FOBCE. 

SpbclUi Report os a Flying Officer, Probationer or Other Flting Rank. 

Horaltalorstatioii Date 

ACifName (ii) Age (Ui) Weight. 

Bduik and gradixig (official number or cUtte of comxnission) 

'!▼) Total iiumber of hoars flying (v)Maximum flying hei^t (feet) 

Yi) Average flying height (feet) (Tii; Average hours flying per week 

vlii) Nature 01 aerial work. 

B Habits— (DSmoiking (U) Alcohol 

C(i) Condition of lungs 

U) Respiratory rate and movement 

iii) Time breath held in seconds (iv) 

V) Time breath after exercise (vi) Expiratory force mm. Hg. 

D(liConditioa of heart and pulse 

(ii) Pulse rate at rest (iii) After regulated exercise 

iv) Time ofretum to normal (seconds) 

v)8.P D.P P.P 

vi) Evidence of defective peripheral circulation. 

E (i) CJondition of muscles (generally) 

m) Condition of abdominal and respiratory muscles 

(iii)Conditionof8tomBCh(<. 9. splashing) 

F(i)EJaee jerks (ii) Other reflexes 

(ui) Tremor (flngers, eyes, tongue) 

Drawing line 

tiv) Sleep 

Lv) Self-balancing (at rest) (vi) In action. 

vU) Vision. 



vUi) Mentalit 



Fatigue test (tJ tube, etc.) 



I- 



H Urinary system— (i) Albuminuria (ii) Glycosuria. 

(iii) Venereal disease, history or si^3S of 

J (i) Condition of ears 

(ii) Condition of tonsils, etc 

(iii) Condition of teeth, etc. 



(iv) Any spedal conditions of otiier systems. 
General 



K General (^>inian. 



Signature and rankof medical officer. 

[When used to report on a cadet or P. F. O. the other side should be used also.] 

[P.T.O.] 

WHEN USBD 70B CADET THIS SPACE ALSO SHOVLD BE FILLED J7P 



Lengtb of time under training , 

Number of hoars dual... 

Summary of report by C. O. (temperament, suitability, etc). 



[F. S. Form S7.] 

Royal Air Force. 

BOUGH notes of MEDICAL OFFICER FOR FILLING UP ENTRY CARD F. S. FORM 35, WHEN 

USED FOR CANDIDATES FOR GROUND DUTIES ONLY. 



Unit Date 

Squadron, Wing,etc Height 

Bank Official No 

Name (surname flrst) 

Atsfi Weight Where recruited... 

Besidenoe (town and county ^y) 

Addre^ of nearest relative 

Body marks 

Vision— B.E L. E Withglasses. 

Physique 

Wounds and injuries 

Surgical abnormalities 

Ifentality 

Summary (surgical).... 

Previous occupation, civil... 

Army Foreign service- 
Illnesses 

Heart— Sise Sounds 

Thorax— Expansion. 

Hearing 

Teeth 

Summary 

Signature of medical officer 
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[V. B.Fona 41. 

RoTAL Air Fobce. 

ROUGH NOTES OF MEDICAL OFFICER FOR FILLING UP DISCHARGE CARD F. 6. FORM 39 OR 40. 



Name of hospital or station 

Serial No. in admlssioa list (F. 8. Form 38) 

Unit Squadron, yriag, etc 

Bank and sradlnff Offlcial No. or date of commission. 

Name (somame mst) 

Age Total service 

Date of arrival— (a) as an admission 

(b) as a transfer (state where from) 

Date of discharge to duty 

Date of discharge by change of disease 

Date of discharge as an invalid 

Date of discharge death 

Date of transfer (state whereto) 

No. of days under treatment 



[To be filled in by the medical olBcer in charge of the case.] 

Observaticns: 

Disease (in accordance with offlcial nomenclature) 

Operations 

Result of operation 

Complications in order of their occurrence 

Signature of medical officer , 



[F. 8. Form 36.} 

Royal Air Force. 

rough notes OF MEDICAL OFFICER FOR FILLING UP ENTRY CARD F. S. FORM 35 FOR 

CANDIDATES FOR AVLITION DUTIES. 



Unit Date i. 

Squadron, wing, etc Height ..*. 

Rank Official No , 

Name (surname first) , , 

Age Weight Where recruited , 

Residence (town and county only) , 

Address of nearest relative .' 

Body marks » , , 

vision|2;i;;:;:";:;"*/;";}+2. with glasses 

Color vision •. - , 

Physique 

Wounds and injuries 

Surgical abnormaUties 

Mentally Initials of M. O , 

IT.T 

Habits. Smoking, cigttes. and pipes, p. d. Inhales. Alcohol< Moderate 

iMod. B. B 

Any special athletic record 

Occupation, civil 

Army (period and unit) 

Illnesses 

Family history 

Heart. Siae 

Sounds 

Ratel. Atrest II. After exertion HI. Returning to normal. 

Pulsel. Horizontal II. Raised 

Thorax. Expansion Vital capacity 

Breath held — I. Atrest II. After exertion 

Reason for oeasoning 

AMomen{gM-^»-«;::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::;:::::;:;::: 

Nervous system. Deep reflexes -. 

Tremor, etc 

Mentality 

Summarv (medical) Initials of M. O 

History (aural) 

TTftorlnaiR* ©^T L. CBT 

^®^^\Membrane, R. ear L. ear 

Teeth * 

Pharynx 

Naso-pharynx 

Nose 

Muscle sense 

Nervous stabilitv 

Vestibular stability 

Mentality 

Smnmary (aural) 

Initials of M. O 



ATacJ 



J^ 3. 7. 



i« J 





oficir ^cemFcmacas. su::a^•ll•y. *'o.'> . 



K ^ * % * * ' 



RoTAL Ant Force. 



IV. 5^. Umua kv» 



ROUGH NOTES OF MXMCAI. OFFICER FOR FILLING TP T. S, >OKV *A, K¥^^^K^ vVlf V\ 

ACCEDBXT 10 A FLYING OFFICER, PROBATION KK» »l\\ 

jjj^ Official No. or dat« ol commi:^kw 

WoretelophooBsfittedT....^^....... ; '; 

Exact poMlim of ainnaawhrnfoand 

Was thife blood, hair, etc., on any part of thomachlneT 

Was he pilot or passengBTT 

Was any ob vions mishap observeaT 

At what stage of flight did accident occur? 

Helmet worn and type 



Were goegles worn and type? 

Beltandtype? 

Nature of injuries 



Did iH^U Bl\«k NVrtylf 



Nature of aid rendered • • ; • ■ 

Condition after accident, length of unconsciousness, etc 






Any headache? 



Auv voiutttuu? 

A^S^srftkito4-o.i.;.iiv:::::::;::::::::::. •A.,yuiumm«.«f 

Number of hours flying done 

Health immediately before accident ' • ■ " 

Date of last special report : * r ' • J ' */ * * w * i; :.\' 

If fatal, state exact cause (if thrown out, head struck, etc.) 

Chitfhiiuries observed ait post-mortem 

Signature of medical officer 
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fF. S. Fonn41. 

Royal Air Force, 
rough notes of medical officer for filling up discharge card f. s. form 39 or 40. 



Name of hospital or station 

Serial No. in admission list (F.S. Form 38) 

Unit Squadron, wing, etc 

Rank and gradinjz OfQcial No. or date of commission. 

Name (surname nrst) 

Age Total service 

Date of arrival— (a) as an admission 

( 6 ) as a transfer (state where from) 

Date of discharge to duty 

Date of discharge by change of disease 

Date of discharge as an invalid 

Date of discharge death 

Dateoftransfer (state whereto) 

No. of days under treatment 



[To be filled in by the medical officer in charge of the case.] 

Observations: 

Disease (in accordance with official nomenclature) , 

Operations 

Result of operation , 

Complications in order of their occurrence , 

Signature of medical officer 



(F. S. Form 36.] 
Royal Air Force. 



ROUGH NOTES OF MEDICAL OFFICER FOR FILLING UP ENTRY CARD F. S. FORM 35 FOR 

CANDIDATES FOR AVIATION DUTIES. 



Unit Date 

Squadron, wing, etc Height .^ 

Rank Official No 

Name (surname first) 

Age Weight Where recruited 

Residence (town and county only) 

Address of nearest relative .' 

Body marks ^ 

vision|2;|;;;;;;;;;;;;;;;;}+2. with glasses 

Color vision •. 

Physique 

Wounds and injuries 

Surgical abnormalities 1 

Mentality Initials of M. O , 

IT.T 

Habits. Smoking, cigttes. and pipes, p. d. Inhales. AlcohoK Moderate 

iMod.B.B 

Any special athletic record 

Occupation, civil 

Army (period and unit) 

Foreign Mrvtoe{|g^SJ;^V--:-;;;-;;;;;;;;:;;;;;^ 

Illnesses 

Family history 

Heart. Size 

Sounds 

Ratel. Atrest II. After exertion III. Returning to normal. 

Pulsel. Horizontal II. Raised 

Thorax. Expansion Vital capacity 

Breath held — I. Atrest II. After exertion 

Reason for oeasoning 

ADaomen|gp,3gj^ 

Nervous system. Deep reflexes '. 

Tremor, etc 

Mentality 

Summary (medical) Initials of M. O 

History (aural) 

^^^'^^XMembrane, R. ear L. ear 

Teeth * 

Pharynx 

Naso-pharynx 

Nose 

Muscle sense 

Nervous stability 

Vestibular stability 

Mentality 

S ummary (aural ) 

Initials of M. O 
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ROTAL Ant FOBOE. 



[F. S. Form 88.J 



List of Oases ADHmBD and State or Station (or Hospital) During Week 

Ending (Saturday Night) 

I. Admissions, Inoculations, and Reinocxtlations, Vaocinations. 



Serial 

No. of 

case. 


Name. 


Rank 
and 

grad- 
ing. 


OfBnial 
No. or 
date of 
com- 
mis- 
sion. 


Date of 
admis- 
sion. 


Whence 


Provisional 

diagnosis or 

inoculation, 

etc. 


Prob- 
able 
dura- 
tion of 
treat- 
ment. 


Remariks. 


Date 

ofdls- 

oharge. 

1 


Num- 
ber of 
days 
sIcV. 




















For use at 
Air Ministry 
qdIt. 




























































**••*•"• 









n. LIST OF cases excused flying. 



m^^^^^^m^t^f^m^^^^^^m^^i^^^^^^^m^^^^^^^tm 



m. CHANGES of DIAGNOSIS DURING THE WEEK. 



NUMERICAL STRENGTH. 



Units at 
station. 


Pilots. 


Ob- 
servers. 


K.B.O. 


Other 
officers. 


Wt. 
officers 


N.C. 
O's 

(fly- 
ing). 


Other 
W.O's. 


Other 
N.C. 
O's. 


Men. 


Tp<aJ 
offlosn. 


Total 
Hien. 
















































































• 



















STATE 07 SICK QUABTEBS OB HOSHTAL. 



Number of beds equipped 

Number of oases in sick quarters. 



Weather and flying. 





Number of 
hours flying. 


Weather. 


flnTi<1ny.., 






Monday 






Tuesday 






WednesdJay 






Thursday .' 






Friday 






Satur^y 













Signature of medical officer in <diarge. 
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Condition of the lid edges, conjunctiva,' and lachrymal organs 

Fimctioning of the muscles of the lid and eye (squinting and seeing double) . 

Visual acuity: R withD. 

Visual acuity: L withD. 

Field of vision, perimeter (scotoma) 

Vision for distance 

Color vision: (Do any of his relatives have color blindness?) , 

Adaptation and night sight 

Eye fundi 



Signature. 

n. EAB. 



Mirror examination of nose, the nose-throat cavity (side cavities). . 
Mirror examination of ears (residue of secretions of the middle ear) . 

Obstructions of audit ory canal 

Acuity of hearing: R 

Acuity of hearing: L 

Ability to distinguish sounds 

Hig!h and low tones (hearing relief, according to Von Behold) 

Rinnetest i. 

Schwabach test 

Weber test..: 

Testing sense of balance or equilibrium (static sense) 

Statements concerning subjective dizziness 

Spontaneous nystagmus 

Chair rotated to the R 

Chair rotated to the L 

Caloric reaction (most favorable positions) 

Galvanic reaction 

Hearings in space, sense of angular speed 



Signature. 

m. ST7S0ICAL SECTION. 



Residuum of healed woimds or injuries (adherent scars) . . . 
Functional defects of the larger muscle groups (ankylosis). 



Signature. 

IV. PHYSICAL EXAMINATION — INTERNAL MEDICINE. 



Record No 

Ordinary bodily characteristics, appearance, condition (thymol3^nphatic status) bearing and gait. 

Alcohol 

Tobacco , 

Height Welriit 

Shape and mobility of chest (measurement expanded and contracted), breathing, lung capacity. . . 

Condition of the respiratory organs 

Ck)ndition of the circulatory organs 

Size and form of heart (orthodiagram) 

Heart rhythm (liability) 

Pulse rate, in rest 

Pulse rate after knee-bending 

Blood pressure, in rest 

Blood pressure, after knee-bending 

Functional or organic disorders of the heart 

Malaria 

Stomach-intestine-tract (colic) 

Urinalysis (was diabetes observed in the family?) 



Signature. 

V. NERVES (PSYCHOLOQICAL EXAMINATION). 

Record No 

Neuro and psychopathic constitution 

Sense of power and muscular strength, of rest and motion (kinetic sense) 

Coordination (walking up an inclined plane with eyes closed) 

Reflexes 

Babinski 

Gordon 

Kemig 

Oppenheim , 

Rossolino, etc 

Sensibility (power of feeling) 

Noticeable symptoms of irritation (neuralgia, migraine, etc.) 

Psychopathic reactions 

Reaction time for hearing 

Reaction time for sight 

Reaction time for touch 

Reaction time for fright , 

Effect of fright on respiration and circulation 

Attention 

Choice or decision (division of attention) 

Sugeestibility 

Will preparedness 



808 AVIATION MEDICINE IN THE A. E. F. 



Fatlgabfllty 

Space perimeter 

Estimat ixig distance 

Are there ranctional or organic disorders?. 



Signature. 

NET BBSULT Of EZAMZNAHON: HTDGMSNT. 

The examined is. on tbe ground of oflloial examination (recommended or not) to active air service, as 
pilot, observer, balloonist 



FBOFOSMn 

The examined is to be relieved from active air service untU 

A furlough will be granted of The examined must present him- 

self for a new examination or oomflrmation. 

(date). 

Signatiiire. 
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already received either the reserve military aviator, junior military aviator, military 
aviator, observer, reserve military aeronaut, junior military aeronaut, or military 
aeronaut ratings. 

9. Officers making physical examinations will under no circumstances waive phy- 
sical defects. 

10. Reexaminations will be required from time to tim^ as deemed expedient by 
this office, or as considered necessary by commanding officers, to determine the phy- 
sical fitness of any one to continue on flying training or duty. Commanding officers 
are authorized, upon recommendation of the flight surgeon, to suspend the flying 
training of, or to relieve from flying duty, any individual considered physically in- 
capacitated, and to authorize the resumption of such training when the individual 
is found physically fit. Whenever such incapacity is not the result of a disability 
incurred as a result of participation in aerial flights, the Individual will be relieved 
from flying status until the disability is removed. 

11. No rating as reserve military aviator, junior military aviator, military aviator, 
observer, reserve military aeronaut, junior military aeronaut, or military aeronaut 
will be given until the report of the board of officers received at this office has been 
furnished the Chief Surgeon, and same has been received back from the Chief Surgeon 
with a statement to the effect that the candidate is considered physically qualified 
for the rating recommended. A copy of the statement will be filed with the report 
of the board of officers on the candidate under consideration. 

12. Attention is invited to the provisions of G. O. No. 63, W. D., 1914. G. O. No. 13, 
W. D., 1917, Special Regulations No. 50, W. D. (Aviation Section, Signal Corps), 
and Circular No. 49, O. D. A. S., 1919, which should be studied in connection with 
this order in so far as the physical examination of applicants for flying training is 
concerned. 

By direction of the Director of Air Service: 

Wm. F. Pearson, 
Colonel J A, S» A.y Administrative Executive. 



War Department, 
Office op the Director op Air Service, 

Washingtonj December 1, 1919. 
Orders'^ 

No. 52. / 

1. The last sentence, paragraph 8, Orders No. 45, O. D. A. S., September 30, 1919, 
is rescinded. 

2.. All officers and enlisted men on flying status, including observers, "heavier or 
Ughter-than-air " service, will be subjected to a physical reexamination on Form 609 
in January and July of each year. These examinations will be made only by such 
medical officers as are authorized in writing by the Surgeon General of the Army to 
make physical examinations for flying training, and will be conducted and recorded 
as prescribed in Orders No. 45, O. D. A. S., September 30, 1919. 

3. In cases where a 609 physical examination has been made since July 1, 1919, in 
compliance with Orders No. 31 or 45, O. D. A. S., 1919, a reexamination will not be 
required in January, 1920. 

4. When the Medical Division of this office reports either an applicant for flying 
training or a flier as physically disqualified, the personnel division will issue an order 
definitely fixing the status of each individual case. 

5. All persons on a fiying status prior to rating as reserve military aviator, junior 
military aviator, etc., will be reexamined physically by a properly authorized medical 
officer, and a report submitted to this office on Form 609 as a part of the proceedings 

of the examimng board. 
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notification of transfer, the flight surgeon will forward to the flight surgeon of the 
new station the reexamination report and lalxnratory rating chart of the individual 
being transferred. This will be in addition to Form 609, record of examination 
required to be forwarded to the flight surgeon of the new station, by Par. 4, Orders 
No. 31, O. D. A. S., 1919. 

4. Flight surgeons will be encouraged in every way to take flying instruction. 
Upon completion of the prescribed test, flight surgeons will be rated in the same 
manner as other flying officers. Applications for flying training should be made 
through the surgeon to the station commander and will be accompanied by the 
necessary report of physical examination. 

5. Upon recommendation of the surgeon, station commanders will authorize 
medical officers of the command, who are physically qualified and make api^cation 
to take flying instruction. This will enable one of these officers to take the place of 
the flight surgeon when the latter for any reason is not available for that duty. 

6. Unless an absolute necessity exists therefor, flight surgeons and physical directors 
will not be diverted horn, their regular duty to perform routine post administrative 
duties when this service can be performed by another medical c^cer. Flight 
Surgeons and physical directors should devote all the time possible to the close and 
constant supervision over flying personnel, as indicated in paragraph 2. 

7. The flight surgeon and the physical director of an ^ Service station will not 
be detailed as a member of a board of officers convened to examine into the efficiency 
of a flying officer when it can be avoided. Their services will be of more value when 
called before a board as an expert witness, to give testimony relative to physical fit- 
ness, etc., of the officer under investigation. 

By direction of the Director of Air Service: 

Wm. F. Pbarson, 
Colonel J A, S, A.^ Administrative Executive. 



Physical Examination for Flying. 



Age. 

(Surname.) (Cbristian name.) 



(Rank.) (Regiment or ann or corps or department.) 

EYE EXAMINATION. 



1. Visual acuity: R. E L. E 

2. Deptii perception at 6 meters mm. 

3. Maadox Rod Screen Test at 6 meters: 

Eso Exo R.H L.H. 

4. Maddox Rod Screen Test at 33 cm.: 

Eso Exo 

6. Prism divergence 

6. Associated parallel movements 



Tangent curtain diagnosis 



Nystagmus 
7. Inspection .... 



Pupils: equality ; shape ; reaction 

8. Accommodation: R. E D. L. E D. 

9. Angle of convergence: FcB mm. Pd.. mm. Ani^. 

10. Retinal sensiti^ty.. 



11. Central color vision. R. E L. E. 

12. Field of vision. Form: R. E L. E. 

Color: R.E L. E. 

13. Refraction (Homatropine). Tension 

R.E L.E. ... 

14. Ophthalmoscopic examination: 

R.E 

L.E 
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KAB EZAMINATZON. 

15. History of ear trouble: 

(a) Erer have riziging or biuzing in either ear, earaehe, discharge or mastoiditis? 

id) Ever have attacks of dicsioess from any cause? 

(e) Erer been seasick? IX so, how often 

and how long does it last? 

ji) Erer had a severe injury to head? 

16. (a) Appearance of external auditory canal: Rig^t Left... 

P) Appearance of membrani tvmpani: Right Left ... 

,c) Hearing (watch, No. ofincoes: whisper, No. oitoet). 

inches; /4O(4O/«0 normal) feet. 

inches; /40(40/40 normal) foet. 

XAflO-PHABTNZ. 






17. Condition of nares (if obstructed, state degree, character and cause): 

Ririit 

Left. 



IS. CanditioQ of tonsils and history of attacks of tonsilitis: 

Rirfit 

Left. 



19. Presence of adenoids ..: 

20. Condition of eustachian tubes (if obstructed, state character and degree) after politzertzation or per 
catheter 

21. EquUibiium (vestibular), heSEu! tilted iarwud 80 defjees. Eyes closed.' ' Rotation nystagmus' nonnal 

26 seconds, a variation of 10 seconds allowable: 

(a) Bight: Applicant to be turned toward his right, 10 turns in exactly 20 seconds, horizontal njrstag- 

mus to left for seconds. 

Left' Applicant to be turned toward his left, 10 turns in exactly 20 seconds, horizontal njrstagmus 
to right for seconds. 

(b) Pointing tests: 

(1) Before turning: 

Right arm , left arm 

(2) After turning 10 times in 10 seconds to right: 

Right arm , left arm 

(3) After turning 10 times in 10 seconds to left: 
Right arm , left arm 



(c) Falling tests: 

(1) Turn to 

(2) Turn to left, '5 turns in 10 seconds— Falls to. 
Test ' 



*um to right, 5 turns in 10 seconds— Falls to. 



22. Caloric Test when 21 is unsatisfactory. 
Douche right car. 
Amplitude of oyo movements. 
After Min Sec. 

Nystagmus. 

Vertigo. 

Past-pointing. 

Falling. 
Head back. 
Amplitude of eye movements. 



.Sec. 



Douche left ear. 

Amplitude of eye movements. 

After Min 

Nystagmus. 

Vertigo. 

Past-pointing. 

Falling. 
Head back. 
Amplitude of eye movements. 



28. Previous medical hifttory. 



\b] 
le] 



« 



[m) 



None 

Tonsilitis 

Scarlet fever 

Measles 

Mumps 

Pneumonia 

Typhoid 

Lues 

Gonorrhoea (acute) 

Rheumatism, No. attacks. 

Asthma, No. attacks 

Hav fever. No. attacks.... 
Malaria, No. attacks 



Datb. 



Dxtbahon. 



COMPUCATION. 



24. Temperature Height inches. Weight pounds. 

25. Chest measurement: Expiration inches. Inspiration inches. 

Waist measurement at umbilicus inches . 

26. Respiratory 

27. Bones and Joints 

28. Skin 

29. Vascular system 

(o) Pulse: Rate (sitting) perminute; quality 

[ b ) Condition of arteries 

Condition of veins 

Blood pressure (sitting) : Systolic Diastolic 

Heart 

1. Murmurs 

2. Arrhythmias 

(/) Hemorrhoids 
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30. Digestive system. 

Rlgbt. Left. 

(Strike out those that are mlseing.) 



Missing, 
teeth. 



Right. Left. 

Upper, 8, 7, 6, 5, 4, 3, 2, 1 1, 2, 3, 4, 6, 6, 7, 8 



31. Hernia. 

32. Genlto-nrinary system 

33. Urinalysis: 

Specific gravity 

Reacticn 

Casts 

Albumen 

Sugar 



Lower, 8, 7, 6, 5, 4, 3, 2, 1 1, 2, 3, 4, 5, 6, 7, 8 



NERVOUS SYSTEM. 

34. Family history of insanity or other nervous diseases 



35. Intemnerance: Tobacco Alcohol Drugs. 

36. Syphilis Epilepsv Dizziness 

Fainting Headaches Stammering. 

Enuresis Somnambulism Insomnia 

Dreams 



37. Memory WiUgrasp Phobias Worries 

Anxieties Conflicts 

Complexes Irritability 

Apathy Elation Depression. 



38. Pupillary reactions Secondary dilatation (Normal) 

(I^olonged) 

39. Station „ 

40. Patellar reflexes Tic Tremor 

41. Psychomotor tension: Normal Peripheral circulation: 

Increased (Normal ) 

Decreased ( Relaxed) 

42. Is the candidate physicallv qualified for flying? 



If not, reason for disqual 



(Place.) 
(bate!)* 



msTBucnoNs. 



Medical Corps, U.S.A. 



1. Physical examinations tat flying will be made only by such medical officers as are authorized in writing 
by the Surgeon General of the Aimy to conduct such examinations and will be conducted as prescribed in 
Special R^ulations Nos. 65 and 65c. 

2. Officers making physical examinations will, under no circumstances, waive physical defects. 

3. A record of the examination, in triplicate, will be made on this form. Two copies will be fortrarded 
directly to the office of the Director of Air Service, attention Chief Surgeon, Air Service, and the third copy 
retained by the flight surgeon at the station of the candidate. Upon receipt of the two copies of tliis form, 
they will be approved or disapproved by the Chief Surgeon, Air Service, one copy retained for permanent 
file, and one copy returned to the station from which received. 

4. Upon receipt back at the station of the copy of this form, the action of the Chief Surgeon, Air Service, 
contained thereon will be transcribed to the retained copy of this form and the same certified as a "true 
copy." 

5. An applicant will not be allowed to proceed with his flying training until an approved copy of this form 
in his case has been received back at the station of the applicant. 

6. Whenever an individual is transferred to another station, the copy of this form with the action certified 
thereon, as provided in paragraph 3 above, will be forwarded to the flight surgeon of the new station. The 
other copy of this form will be retained at the station for permanent flle. 



INDEX. 

AOCIDBNTS, aviation: Pag€. 

Acrobacy 228 

Air conditions, relation to 238 

Clouds 239 

Holes 239 

Winds 239 

Altitude, relation to 226,228 

AT(^dable 242 

Boards , 27, 28 

Blanks ..47,270,272,299,303 

Casualties, zone of advance 217 

Causes of 220, 240, 265 

Collisions 239 

Combat 29 

Hepartment of administration, responsibility of 246 

Department of engineering, responsibility of 243 

Department of training, responsibility of 244 

Distribution of 205,214 

Fatalities — 

At front '. 207 

At training school 206 

Comparative chart 210 

Relation to hours of flying 213 

Total in American Air Service ^. . . 217 

Flier, as cause of: 

Confidence 222 

Excesses 225 

Familiarity with planes 223 

Fatigue flying 225 

Fitness 224 

Foolhardiness *. 235 

Fright in relation to flying 237 

Hedge hopping 237 

Indispositions, temporary 225 

Inexperience 228 

Intemperance 225 

Overcautiousness 236 

Poor judgment 224 

Recklessness 235 

Staleness 225, 226 

Training 224 

Flying as cause of: 

Bad 221 

Formation 228 

Forced landings : 238 

Investigation of 241 
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Etb, thb — Continued. . Page. 

One-eyed man in flying 166, 169 

Oxygen deficiency, effectof, on 171 

Perception of motion by 178 

Poor fliers, defects of, in 169 

Problems needing further consideration :. 184 

Reaction time, visual 168,187,195 

Refractive error of , correction in fliers 166,190 

Retinal sensitivity 178 

Slight affections of, in flying 169 

Stereoscopic vision 167, 177, 184 

Tobacco, effect on ; .• 182 

Treatment of ordinary troubles of 173 

Vision impairment of, at high altitude 61 

visual acuity 165,175,183,185 

Visual fields 178,187,191,198 

Fainting 62 

Falling BEAcmoN, improved method of timing and recording 159 

Fatigue 62, 106 

Tests for 76,77,79,86,92,97,101 

Fliers: 

Board recommendations, summary of 37 

September, 1918 37 

October, 1918 38 

November, 1918 39 

December, 1918 41 

January, 1919 43 

Care of 35 

Carsick 22,25 

Classification examination of 36 

Examination of, French 54 

Food and nutrition of 26 

Hypersensitive-to-motion type 54 

Investigations relating to 35, 52 

Monthly reports of 37 

Physical standards for 28 

Record blanks of 46 

Reexamination of 36 

Selection of 35 

Student \ 27 

Types of 28 

Valuation of tests utilized in studying the 53 

See Aviators. 

Flight surgeons 15 

Flight surgeons, A. E. F 21,25 

Assignments of 48 

Commendation of 48 

Duties of 48 

Lecture to •. 48 

Need of 51 

Qualification of 47 

Request for 24,47 

Value of 50 



INDEX. 321 

Flying: Page. 

Nausea, vomiting, and vertigo as a result of 54 

See Aviation. 

Goggles: 

Blind angle of 191 

Field of vision with 187, 191 

Fliers' dependence upon 187 

Frosting of 193 

Material of 191 

Nonshattering , 190 

Sinuses, protection of 192 

Tinted 190,193 

Heart, rate influenced by low oxygen 68 

Italian Am Service 220 

iNSTRxrcnoN CENTER, Third Aviation, A. E. F.: 

Condition of personnel at 18 

Examination of French and British aces at 32 

Examination of monitors and testers at 13 

Exercise schedule of 22 

Need of 22 

Compulsory 32 

Hospital at 18 

Leaves, need of 21 

Main laboratory 19 

Oflacers' meetings at 21,22,24,27,28 

Labyrinth: 

Conclusions on sensitiveness of labyrinthine reactions under varied con- 
ditions 157,159 

Hypersensitiveness to motion 134, 146 

types '. , 158, 159 

Normal response to motion 135, 137 

Otological study of 149 

Past pointing 137 

Reactions in American aces 156, 157 

Reactions in "monitors" 148, 149 

Reactions in "staleness " 153, 156 

Response after practice 137, 150, 151, 152, 153 

Rdle in flying efficiency 133, 157 

Subnormal response to motion^ 147, 159 

Labyrinth and flying 157, 164 

Labyrinthine reactions, effect of practice on 137, 150, 151, 152, 153 

Medical Research Board: 

Equipment of 17 

Formation and duties of 15 

Location of 17 

Oversea units 16 

Recommendations of 37 

Medical Research Laboratory 267 

Organization of 15 

Medical Research Laboratory, A. E. F.: 

Main and branch laboratories 19 

Second Aviation Instruction Center at 29 

War functions of 51 

171364—20 21 
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30. Digestive system. 



Missing 
teeth. 



31. Hernia. 

32. Genito-urinary system 

33. Urinalysis: 

Specific gravity 

Reaction 

Casts 

Albumen 

Sugar 



Right. Left. 

Upper, 8, 7, 6, 6, 4, 3, 2, 1 1, 2, 3, 4, 6, 6, 7, 8 

Lower, 8, 7, 6, 6, 4, 3, 2, 1 1, 2, 3, 4, 5, 6, 7, 8 



(Strike out those that are missing.) 



NERVOUS SYSTEM. 

34. Family history of insanity or other nervous diseases 



35. Intemperance: Tobacco Alcohol Drugs. 

36. Syphilis Epilepsy Dizziness 

Famting Headaches Stammering. 

Enuresis Somnambulism Insomnia 

Dreams 



37. Memory Willgrasp Phobias Worries 

Anxieties Conflicts 

Complexes Irritability 

Apathy Elation Depression. 



38. Pupillary reactions Secondary dilatation (NormaH 

(Prolonged) 

39. Station ^ 

40. Patellar reflexes Tic Tremor 

41. Psychomotor tension: Normal Peripheral circulation: 

Increased (Normal 

Decreased (Relaxed) 

42. Is the candidate physically qualified for flying? 

If not, reason for disqualification , 



(Place.) 
(bate!) " 



INSTRUCTIONS. 



Medical Corps, U.S.A. 



1. Physical examinations for flying will be made only by such medical officers as are authorized in writing 
by the Surgeon General of the Army to conduct such examinations and will be conducted as prescribed in 
Special Regulations Nos. 65 and 65c. 

2. Officers mowing physical examinations will, under no circumstances, waive physical defects. 

3. A record of the examination, in triplicate, will be made on this form. Two copies will be forwarded 
directly to the office of the Director of Air Service, attention Chief Surgeon, Air Service, and the third copy 
retained by the flight surgeon at the station of the candidate. Upon receipt of the two copies of this form, 
they will be approved or disapproved by the Chief Surgeon, Air Service, one copy retained for i)ermanent 
file, and one copy returned to the station from which received. 

4. Upon receipt back at the station of the copy of this form, the action of the Chief Surgeon, Air Service, 
contained thereon will be transcribed to the retained copy of this form and the same certified as a "true 
copy." 

5. An applicant will not be allowed to proceed with his flying training until an approved copy of this form 
in his case has been received back at the station of the applicant. 

6. Whenever an tadlvldual is transferred to another station, the copy of this iorm with the action cotifled 
thereon, as provided in paragraph 3 above, will be forwarded to the flight surgeon of the new station. The 
other copy of this form will be retained at the station for permanent file. 



INDEX. 321 

Fltixg: Page. 

Nausea, vomiting, and vertigo as a result of 54 

See Aviation. 

Goggles: 

Blind angle of 191 

Field of vision with 187, 191 

Fliers' dependence upon 187 

Frosting of 193 

Material of 191 

Nonshattering , 190 

Sinuses, protection of 192 

Tinted 190,193 

Heabt, rate influenced by low oxygen 68 

Italian Aib Service 220 

Instruction center, Third Aviation, A. E. F.: 

Condition of personnel at 18 

Examination of French and British aces at 32 

Exami n ation of monitors and testers at 13 

Exercise schedule of 22 

Need of 22 

Compulsory 32 

Hospital at 18 

Leaves, need of 21 

Main laboratory 19 

Officers' meetings at 21,22,24,27,28 

Labyrinth: 

Conclusions on sensitiveness of labyrinthine reactions under varied con- 
ditions 157,159 

Hypersensitiveness to motion 134, 146 

Types 158, 159 

Normal response to motion 135, 137 

Otological study of 149 

Past pointing 137 

Reactions in American aces 156, 157 

Reactions in "monitors" 148, 149 

Reactions in '^staleness" 153, 156 

Response after practice 137, 150, 151, 152, 153 

Rdle in flying efficiency 133, 157 

Subnormal response to motion^ 147, 159 

Labyrinth and plying 157, 164 

Labyrinthine reactions, effect of practice on 137, 150, 151, 152, 153 

Medical Research Board: 

Equipment of 17 

Formation and duties of 15 

Location of 17 

Oversea units 16 

Recommendations of 37 

Medical Research Laboratory 267 

Organization of 15 

Medical Research Laboratory, A. E. F.: f 

Main and branch laboratories 19 

Second Aviation Instruction Center at 29 

War functions of 51 

171364—20 21 
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Accidents, aviation — Continued. Page. 

Motor dead , turning with 236 

Morale, relation to 240 

Nonfatal, need for investigation 242 

Number of, in A. E. F 205 

Number of, in U. S. A 214 

Oil 222 

Records of 242 

Rules governing flying fields. 230 

Abbodbomes 23 

Am Medical Sebvice: 

• Development of 15 

Organization of 15 

Responsibility of 243 

AntPLANEs: 

Adaptability of 222 

. Condition of 222 

Familiarity with 223 

Imperfection of 221, 223 

Mechanical fitness 221 

Nieuport 20 

Production , 243 

Propeller, accidents to 240 

Upkeep of 221 

Windshields of 25 

AiBsmFs. 11 

Altitude: 

Adaptation to 63 

Breathing at high 68 

Circulation at high 68 

Classification examination 67,69,70 

Effeclgof 59 

Effect of, on the eye 174 

Headache due to 62 

Hearing, impairment of, at high 61 

Intellect, impairment of, at high 61 

Judgment, impairment of, at high 61 

Muscular weakness of, at high 62 

Relation to Aviation accidents 226 

Symptoms — 

While in air 60 

After landing 62 

Amebican Aib Sebvice 217 

Appabatus, eye, new 193 

Aviation medicine: 

Future of 264 

School of 52,267 

Study of more important medical problems 52 

Aviatobs: 

Aerial gunner — 

Duties of 11 

Physical requirements for 28 

Alcohol for, use of 127 
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Aviators — Continued. Page. 

Attitude of, toward hygiene > 104 

Bomber, day, duties of 10 

Bomber, night, duties of *. 11 

Desirable personality for. 127 

Desirable qualities for 126 

Monitor — 

Examination of 53 

Qualification for 12 

Psychological examination of 113 

Observer — 

Duties of 10, 128 

From the front, conferences with 56 

Classification of occupations of 57 

Physical requirements for 28 

Prerequisites for 57 

Psychological examination of 114 

Report of Capt. Cary on 56 

Test for, description of 128 

Results of test for, treatment of 130 

Pilots— ^ 

Chasse, duties of 9 

Night, chasse, duties of 10 

American combat, conferences with 55 

Physchological examination of 114 

Ferry, duties of 11 

Report of Majs. Patton and Hyde on 55 

Psychological examination of 113 

Psychological feictors during training of 125 

Student fliers, type of 22 

Tester- 
Examination of 53 

Qualifications for 12 

See Fliers. 
Aviation: 

Attraction of 8 

Casualties of British. 8 

Fields, outlying 20 

Hygiene in 102 

Medical problems of 32 

Requirements for 8, 9 

Rules and regulations of flying 27 

Science of flight ■:.■ 223 

Balloons: 

Captive 11 

Free 11 

Blind angles: 

Of aeroplanes 185 

Of goggles : 191 

Blood pressure 31 

Low oxygen effects on 69, 72 

Postural 95 

Blood volume 31 



318 INDEX. 

Page. 
Breath holding 75, 76, 79 

British Air Service: 

American unit attached to 247 

Report by Maj. Beverly 251 

Report by Capt. Gary 262 

Report by Maj. Constantine 250 

Report by Maj. Gallagher 260 

Report by Capt. Garber 249 

Report by Maj. Hyde 261 

Report by Maj. IngersoU 247 

Report by Maj. McCombs 255 

Report by Capt. Powers. *. 250 

Report by Capt. Trumbull 262 

Circulatory efficiency test 91, 97 

Crampton's vasotone index 92, 96 

Demobilization: 

Classes of 30 

Elimination board 30 

Dyspncea 61 

Ear, inner: 

Hypersensitiveness to motion 134 

Normal response to motion 135 

Subnormal response^ motion 147 

See Labyrinth. 

Efficiency: 

English, R. A. F. tests for 74,101 

Oxygen, to maintain at high altitude 110 

Tests 74,91,97,102 

Equipment of ophthalmological department, Third Aviation Instruction 

Center 204 

Examination, altitude classification 67,70 

Examination forms: 

British Air Service — 

Discharge card 298 

Discharge card, notes of medical officers for 302 

Discharge card, for Expeditionary Air Force cases.^ 299 

Envelope 297 

Entry card 298 

Notes of medical officers for 302 

Entry card, R. A. F 300 

Notes of medical officers for 301 

Examination candidates, R. A. F 297 

List of cases admitted, etc 304 

Report of accidents to flying officers, etc 299 

Notes of medical officers for 303 

Special report on flying officers, etc 301 

Notes of medical officers for 303 

Central Powers, health report air service 305 

French Air Service, medical record 273 

Italian Air Service — 

Pointing test 278 

Aviation examination 279 
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Aviators — Continued. Pag€. 

Attitude of, toward hygiene ^ 104 

Bamber, day, duties of 10 

Bomber, night, duties of ". 11 

Desirable personality for 127 

Desirable qualities for 126 

Monitor — 

Exandnation of 53 

Qualification for . 12 

Psychological examination of 113 

Observer — 

Duties of 10,128 

From the front, conferences with 56 

Classification of occupations of 57 

Fhyedcal requirements for 28 

Prerequisites for 57 

Psychological examination of 114 

Report of Capt. Cary on 56 

Test for, description of 128 

Results of test for, treatment of 130 

Pilote— ^ 

Chasse, duties of 9 

Night, chasse, duties of 10 

American combat, conferences with 55 

Physchological examination of 114 

Ferry, duties of 11 

Report of Majs. Patton and Hyde on 55 

Psychological examination of 113 

Psychological feictors during training of 125 

Student fliers, type of '. 22 

Testers- 
Examination of 53 

Qualifications for 12 

iS«e Fliers. 
Aviation: 

Attraction of 8 

Casualties of British. 8 

Fields, outlying 20 

Hygiene in 102 

Medical problems of 32 

Requirements for 8, 9 

Rules and regulations of flying 27 

Science of flight r : 223 

Balloons: 

Captive 11 

Free 11 

Blind angles: 

Of aeroplanes 185 

Of goggles : 191 

Blood prbssukb 31 

Low oxygen effects on 69, 72 

Postural 95 

Blood volume 31 
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30. Digestive system. 

RigHt. Left. 1 

(Strike oat those that are misdng.) 



Missing 
teeth. 



Right. Left. 

Upper, 8, 7, 6, 6, 4, 3, 2, 1 1, 2, 3, 4, 6, 6, 7, 8 



31. Hernia 

32. Genito-minary system 

33. Urinalysis: 

Specific gravity 

Reaction 

Casts 

Albumen 

Sugar 



I Lower, 8, 7, 6, 5, 4, 3, 2, 1 1, 2, 3, 4, 5, 6, 7, 8^ 



NERVOUS SYSTEM. 

34. Family history of insanity or other nervous diseases 



35. Intemperance: Tobacco Alcohol Drugs. 

36. Syphilis Epilepsv Dizziness 

Fainting Headaches Stammering. 

Enuresis Somnambulism Insomnia 

Dreams 



37. Memory Willgrasp Phobias Worries 

Anxieties Conflicts 

Complexes Irritability 

Apathy Elation Depression. 



38. Pupillary reactions Secondary dilatation (Normal^ 

(Prolonged) 

39. Station „ 

40. Patellar reflexes Tic Tremor 

41. Psychomotor tension: Normal Peripheral circulation: 

Increased (Normal) 

Decreased (Relaxed) 

42. Is the candidate physicallv qualified for flying? 

If not, reasrai for disqualification , 



(Place.) 
(bate!) * 



msTBUcnoNs. 



Medical Corps, U.S.A. 



1. Physical examinations for flying will be made only by such medical officers as are authorized in writing 
by the Surgeon General of the Army to conduct such examinations and will be conducted as prescribed in 
Special Regulations Nos. 65 and 65c. 

2. Officers making physical examinations will, under no circumstances, waive physical defects. 

3. A record of the examination, in triplicate, will be made on this form. Two copies will be forwarded 
directly to the office of the Director of Air Service, attention Chief Surgeon, Air Service, and the third copy 
retained by the flight surgeon at the station of the candidate. Upon receipt of the two copies of this form, 
they will be approved or disapproved by the Chief Surgeon, Air Service, one copy retained for permanent 
file, and one copy returned to the station from which received. 

4. Upon receipt back at the station of the copy of this form, the action of the Chief Surgeon, Air Swvice, 
contained thereon will be transcribed to the retained copy of this form and the same certified as a ''true 
copy." 

d. An applicant will not be allowed to proceed with his flying training until an approved copy of this form 
in his case has been received back at the station of the applicant. 

6. Whenever an individual is transferred to another station, the copy of this form with the action certified 
thereon, as provided in paragraph 3 above, will be forwarded to the night surgeon ai the new station. The 
other copy of this form will be retained at the station for i>ermanent file. 
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